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MANAGEMENT  SUMMARY 


The  perimeter  of  Ellis  Island  is  defined  by  a  granite-  faced  concrete  seawall  that  rises 
from  New  York  Harbor's  water,  forming  a  protective  wall  for  the  fill  and  cribwork  that 
comprise  the  bulk  of  the  island's  acreage.  The  history  of  the  seawall's  evolution  is  tied  closely  to 
the  evolution  of  the  island  itself.  Sections  of  seawall  were  often  constructed  or  replaced  in 
conjunction  with  the  expansion  of  the  island's  boundaries  to  accommodate  its  changing 
function,  architecture,  and  spatial  use. 

Originally  only  3.5  acres  in  size,  Ellis  Island  was  expanded  three  times  between  1890  and 
1906  using  landfill  contained  by  a  wooden  crib  bulkhead.  Between  1913  and  1920,  the  wooden 
bulkhead  was  replaced  around  much  of  the  island  with  the  granite-  faced  concrete  seawall  that 
exists  today,  utilizing  different  engineering  solutions  to  accommodate  the  variable  harbor 
bottom  conditions  and  the  existing  wooden  crib  infrastructure.  The  seawall,  and  the  island, 
attained  their  present  form  in  the  years  1933- 1934  when  the  masonry  seawall  was  extended  along 
the  northwest  side  of  the  island  complex,  supporting  fill  for  an  addition  in  the  center  of  this  side, 
and  around  the  northeast  corner  and  point  of  the  island. 

Within  a  decade  of  the  masonry  seawall's  completion,  problems  began  to  arise  in  the 
structure  of  the  essentially  manmade  island.  Unfortunately,  many  of  these  were  the  same 
problems  that  the  replacement  of  the  wood  cribwork  with  masonry  had  been  intended  to  solve. 
Fill  material  settled  and  washed  through  gaps  in  the  masonry  construction,  which  caused 
sinkholes  to  develop  in  the  land  along  the  inside  perimeter  of  the  wall.  As  the  wall's 
deterioration  progressed  to  include  mortar  washout,  stone-  block  displacement,  and  concrete 
cracking,  the  loss  of  island  fill  accelerated  and  the  wall  destabilized  further.  Although  numerous 
maintenance  campaigns  and  stopgap  measures  have  been  taken  to  address  these  problems  and 
halt  the  cycle  of  fill  attrition  and  wall  deterioration,  structural  problems  with  the  seawall  and  the 
fill  it  contains  continue  to  this  day.  Current  conditions  potentially  threaten  the  stability  of  the 
Ferry  Building,  the  integrity  of  the  landscaping,  and  the  safety  of  the  visiting  public. 

This  historic  structure  report  (HSR)  is  intended  to  serve  a  planning  document  for  the 
Ellis  Island  Historic  Seawall  Rehabilitation,  and  as  a  resource  for  the  long-  term  maintenance  of 
the  structure.  The  seawall  rehabilitation  is  a  collaborative  effort  between  the  U.S.  Army  Corps 
of  Engineers,  New  York  District  (COE);  the  Denver  Service  Center  (DSC)  of  the  National  Park 
Service  (NPS);  and  the  Statue  of  Liberty  National  Monument/Ellis  Island  National  Historic  Site 
(STLI/ELIS).  This  HSR  will  provide  the  Corps  of  Engineers  (which  has  submitted  the  schematic 
design  for  the  rehabilitation)  and  the  park  with  a  developmental  history  and  comprehensive 
description  of  the  structure.  Its  objective  is  to  aid  in  design,  rehabilitation,  and  maintenance 
decisions,  so  that  the  seawall's  unique  structural  problems  can  be  addressed  while  minimizing 
loss  of  historic  material  and  alteration  of  the  historic  structure. 

This  HSR  was  undertaken  as  a  project  agreement  between  the  Building  Conservation 
Branch  (BCB)  of  the  Northeast  Cultural  Resources  Center  (NCRC),  the  Statue  of  Liberty 
National  Monument  and  Ellis  Island  (STLI/ELIS),  and  the  Denver  Service  Center  (DSC).  The 
report  outlines  the  developmental  history  of  the  seawall  and  documents  the  techniques, 
materials,  and  construction  of  each  of  its  phases.  Although  investigation  was  limited  to 
nondestructive  methods,  consisting  of  archival  research  and  field  observation  of  the  COE's  test 


pits,  the  level  of  research  that  was  undertaken  can  be  classified  as  "exhaustive"  as  defined  by 
NPSDO-  28!  All  extant  primary  and  secondary  sources  of  known  relevance  were  consulted, 
including  some  archival  sources  that  have  not  been  referenced  in  earlier  Ellis  Island  reports. 
(See  Part  I,  "Introduction,  Administrative  Data.") 

Primary  source  material  examined  included  construction  drawings,  specifications, 
contracts,  correspondence,  and  photographs.  Most  of  this  material  was  found  in  the  National 
Archives  and  Records  Administration  (NARA)  repositories  in  Washington  D.C.  (NARA  I); 
College  Park,  MD  (NARA  II);  and  New  York  City  (NARA  NYC).  Many  of  the  drawings  were 
found  on  a  two-  CD  set  containing  images  culled  from  the  NPS  Technical  Information  Files  at 
the  DSC.  The  archival  record  for  the  seawall  is  fairly  complete,  and  provides  a  comprehensive 
picture  of  the  seawall's  construction.  The  conformity  of  the  construction  photographs  and 
recent  test-  pit  and  diver  data  to  the  specifications  of  the  original  construction  documents 
suggests  that  the  planning  materials  provide  a  fairly  accurate  picture  of  the  seawall  "as  built." 

Additional  historical  photographs,  magazine  articles,  and  newspaper  clippings  were 
examined  in  the  Statue  of  Liberty/Ellis  Island  Library,  the  New  York  Public  Library,  the  Library 
of  Congress,  the  New  York  Historical  Society,  and  the  Museum  of  the  City  of  New  York. 

Secondary  sources  consisted  of  NPS  planning  documents,  including  earlier  historic 
structure  reports,  a  cultural  landscape  report,  and  several  engineering  reports.  These 
documents  are  discussed  in  Part  I,  "Introduction,  Administrative  Data." 


1  Although  mortar  analysis  was  originally  included  in  the  project  agreement  for  this  report,  it  became 
apparent  from  examining  maintenance  records  and  interviewing  maintenance  personnel  that  there  was 
no  known  original  mortar  on  the  earliest  parts  of  the  seawall,  and  that  mortar  analysis  would  thus  be  of 
very  limited  use.  Additionally,  as  research  progressed  it  became  clear  that  the  main  objectives  of  mortar 
analysis,  including  mortar  composition  and  the  wall's  construction  chronology,  could  be  met  using 
archival  means. 
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Figure  A.  Historical  development  of  Ellis  Island  and  its  seawall. 
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PART  I. 
INTRODUCTION 


STATEMENT  OF  SIGNIFICANCE 


The  Ellis  Island  Seawall,  constructed  in  phases  between  1890  and  1934,  forms  the 
perimeter  of  the  entire  island,  protecting  and  retaining  the  landfill  that  comprises  the  majority  of 
the  island's  mass.  As  such,  the  seawall  serves  a  critical  structural  function  for  the  landscape  and 
buildings  of  Ellis  Island.  The  seawall  is  also  an  important  historical  feature  of  the  island.  As  an 
integral  part  of  the  island's  construction,  its  development  represents  the  evolution  and  20th- 
century  expansion  of  the  island  itself. 


ADMINISTRATIVE  DATA 


The  Ellis  Island  Seawall  surrounds  the  perimeter  of  Ellis  Island,  which  is  situated  in  New 
York  Harbor's  Upper  Bay  on  the  New  Jersey  side  of  the  Hudson  River.  The  island  lies 
approximately  one  and  one-  half  miles  southwest  of  Manhattan  Island  and  three-  quarters  of  a 
mile  north  of  Liberty  Island. 

In  the  List  of  Classified  Structures  (LCS)  for  the  Statue  of  Liberty  NM,  the  seawall 
(IDLCS  40472,  Structure  Number  HS44)  is  listed  as  1.  "Granite  Seawall,"  and  2.  "Granite-  Faced 
Sea  Wall."  It  is  classified  as  a  "peripheral  structure"  of  Ellis  Island.  Its  proposed  treatment  is 
rehabilitation. 

Until  recently,  the  seawall  was  not  recognized  as  an  important  element  of  the  island's 
cultural  landscape  or  historical  development;  mention  of  the  structure  is  all  but  absent  from 
early  NPS  planning  documents.  Harlan  Unrau's  1981  Historic  Structure  Report,  Ellis  Island, 
Historical  Data  describes  the  timber  crib  bulkheads  of  the  1890  through  1906  island  extensions, 
but  does  not  discuss  any  further  development  of  the  seawall  in  his  text.  (Later  seawall  phases 
are  vaguely  labeled  in  his  schematic  Historical  Development  plans  of  the  island.)  The  1984 
Historic  Structure  Report,  The  Main  Building  by  the  architectural  firm  Beyer  Blinder  Belle,  which 
contains  a  historical  landscape  section,  has  no  discussion  of  the  seawall. 

Two  recent  NPS  planning  documents  that  do  mention  the  seawall  are  Patrick  Eleey  et 
al.'s  Cultural  Landscapes  Inventory,  Ellis  Island  (2000),  and  J.  Tracy  Stakley's  Cultural  Landscape 
Report  for  Ellis  Island:  Site  History  (2003).  These  reports  were  produced  by  the  Olmsted  Center 
for  Landscape  Preservation,  in  Brookline,  Massachusetts.  The  "Chronology"  section  of  the 
cultural  landscapes  inventory  contains  incomplete  references  to  the  seawall  and  incorrect  dates 
for  several  of  its  entries.  The  cultural  landscape  report  provides  an  excellent  if  brief  account  of 
the  seawall's  development  in  the  context  of  the  historical  evolution  of  Ellis  Island's  landscape. 

At  several  times  in  the  history  of  the  park,  the  NPS  has  contracted  architectural  or 
engineering  firms  to  produce  reports  that  address  repair  and  stabilization  of  the  seawall.  These 
are:  Seawall  Rehabilitation  and  Walk  Repair-  Ellis  Island  by  URS/  Madigan-  Praeger  (1976), 
Project  Manual  for  Docking  Facilities  and  Seawall  Repair,  by  Beyer  Blinder  Belle  (1987),  and  most 
recently,  Condition  Survey:  Ellis  Island  Ferry  Slip,  by  Mueser  Rutledge  Consulting  Engineers 
(2000). 


It  should  be  noted  that  although  the  URS/  Madigan-  Praeger  report  is  a  detailed  study  of 
the  seawall,  with  a  careful  condition  survey,  good  conclusions,  and  a  helpful  concrete-  analysis 
appendix  (reproduced  here  in  Appendix  F),  there  are  a  number  of  inaccuracies  and  omissions  in 
the  site  plan  and  detail  drawings  that  describe  the  historical  types  of  wall  construction.  The 
authors  did  not  access  a  portion  of  the  original  archival  information  that  would  have  provided 
more  accurate  construction  details  and  dates.' 


ARCHITECTURAL  DESCRIPTION 


The  Ellis  Island  Seawall  is  a  granite-  faced  concrete  structure  that  surrounds  the  entire 
island.  The  total  linear  footage  of  the  seawall  is  more  than  6,700  feet,  or  about  a  mile.  The  wall 
extends  almost  10  feet  (4.5  courses)  above  mean  low  water,  with  a  slight  batten  around  most  of 
the  island.  The  face  of  the  seawall  is  perpendicular  to  the  plane  of  the  water  northwest  of  the 
ferry  basin  (in  front  of  the  ferry  building)  and  behind  Islands  Two  and  Three  on  the  northwest 
side  of  the  island  (facing  New  Jersey).  The  stone  facing  consists  of  rock-  faced  blocks  of  pale 
pink  granite  with  a  fine  linear  grain,  laid  in  alternating  header  and  stretcher  directions  and 
capped  with  bush-  hammered  coping  stones. 

Around  most  of  the  island,  the  land's  grade  is  almost  flush  with  the  rear  of  the  coping 
stones.  In  these  areas  the  coping  stones  have  a  bull-  nosed  (rounded)  profile  on  their  front  face. 
Around  the  southeast  point  and  in  the  center  of  the  northeast  side,  however,  the  seawall  has 
three  additional,  thinner  courses  on  top  that  form  a  parapet  wall  extending  several  feet  above 
grade.  At  the  bottom  of  the  parapet  wall,  at  grade  level,  periodic  square  openings  through  the 
stone  (slightly  higher  than  a  course)  allow  for  drainage.  The  parapet  coping  stones  are  slightly 
peaked,  with  bronze  strap  cramps  between  each  stone. 

Along  the  north  of  the  ferry  basin,  in  front  of  the  Main  Building,  squared  backing  logs 
are  bolted  to  the  upper  face  of  the  seawall  for  protection  of  the  wall  and  ferries  during  docking. 
Metal  railings  for  visitor  protection  are  bolted  to  the  top  of  the  coping  stones.  Three  concrete 
ramps  have  also  been  built  into  this  stretch  of  the  seawall.  Iron  mooring  bollards  are  bolted  into 
the  tops  of  the  seawall  along  both  sides  of  the  ferry  basin.  At  the  northwest  corner  of  the  island, 
wood  backing  logs  and  mooring  piles  bolted  into  the  seawall  also  allow  for  ferry  docking. 


'  That  URS/  Madigan-  Praeger's  construction  details  were  only  partially  correct  was  first  noticed  by  the 
COE  engineers  upon  digging  test  pits  along  the  southeast  and  southwest  edges  of  Islands  2  and  3.  Original 
drawings  found  subsequently  conformed  to  the  test  pit  results  rather  than  those  proposed  by  the  1976 
study. 


A  NOTE  ON  TERMINOLOGY  AND  SCOPE 


The  term  "seawall"  is  used  to  denote  a  structure  that  both  protects  the  land  behind  it 
from  erosion  by  wave  action,  and  that  retains  this  land  from  falling  into  the  sea.  It  is  often  used 
interchangeably  with  the  term  "bulkhead,"  but  as  the  U.S.  Army  Engineer  Manual  on  the  subject 
notes, 

A  bulkhead  is  primarily  intended  to  retain  or  prevent  sliding  of  the  land, 
while  protecting  the  upland  area  against  wave  action  is  of  secondary 
importance.  Seawalls,  on  the  other  hand,  are  more  massive  structures 
whose  primary  importance  is  the  interception  of  waves.2 

Ellis  Island  has  had  two  types  of  such  constructions  throughout  its  immigration  and 
post-  immigration  history,  a  wooden  crib  begun  in  1890  that  fully  surrounded  the  island  by  1907, 
and  a  masonry  wall  begun  in  1913  that  surrounded  the  island  by  1934.  Although  the  terms 
"seawall"  and  "bulkhead"  are  defined  independently  of  the  material  of  construction  (a  seawall 
need  not  be  masonry,  nor  a  bulkhead  wood),  in  this  report,  the  wooden  crib  construction  will 
generally  be  referred  to  as  a  "bulkhead"  and  the  masonry  one  as  a  "seawall."  This  is  done  both 
for  clarity  and  following  the  lead  of  the  historical  documents,  while  recognizing  that  the  wood 
bulkhead  had  some  of  the  protective  characteristics  of  a  seawall  and  the  masonry  seawall  the 
retentive  qualities  of  a  bulkhead.  Both  structures,  the  earlier  wooden  one  and  the  later  masonry 
one,  performed  essentially  the  same  function. 

It  should  also  be  noted  that  although  in  this  report  the  masonry  seawall  is  stated  to  have 
"replaced"  the  wooden  crib  bulkhead  between  the  years  1913  and  1934,  this  was  a  replacement  in 
function  only.  In  almost  all  cases,  the  wood  crib  below  the  water  line  remained  intact  and  the 
masonry  seawall  was  built  on  top  of  it  or  front  of  it  at  varying  distances,  removing  the  old 
cribbing  above  the  water  line  only.  For  this  reason,  this  HSR  gives  detailed  descriptions  of  the 
construction  of  both  the  original  wooden  crib  bulkhead  and  the  present  granite-  faced  concrete 
seawall,  discussing  both  as  a  developmental  continuum.  The  original  wood  cribbing  is  still  in 
place  around  (and  presumably  under)  most  of  the  island,  below  water  and  below  grade,  and  as 
such  must  be  considered  a  historically  significant  structure  that  may  be  impacted  when  planning 
for  the  rehabilitation  of  the  seawall. 

To  aid  the  reader,  a  glossary  of  relevant  seawall-  related  terminology  is  provided  in  Part 
V. 


1  U.S.  Army  Engineer  Manual  1110-  2- 1614,  Design  of  Coastal  Revetments,  Seawalls,  and  Bulkheads,  April 
30, 1985. 


PART  II. 
HISTORICAL  DATA 


PRIOR  TO  IMMIGRATION:  BEFORE  1890 


Ellis  Island  has  a  long  pre-  immigration  history  as  a  small  islet  used  first  for  its  natural 
resources  and  later  as  a  military  fortification.  It  passed  from  Native  American  to  colonial  Dutch 
ownership  in  1630,  to  New  York  merchant  Samuel  Ellis  in  1794,  and  then  to  the  State  of  New 
York  (which  subsequently  ceded  it  to  the  federal  government)  in  1808.  In  the  months  preceding 
the  War  of  1812,  the  Department  of  War  expanded  the  existing  defensive  buildings  at  the 
southeast  end  of  the  island,  upgrading  an  earthen  rampart  to  a  masonry  parapet  with  13 
embrasures.  At  this  time,  too,  the  island  received  its  first  seawall  structure,  a  low  masonry  wall 
that  surrounded  the  island  at  its  high  water  mark.  This  wall  can  be  seen  in  an  1813  plan  and 
elevation  of  the  island  (fig.  1).  The  fortification  was  named  Fort  Gibson  the  following  year. 
Maps  of  the  island  from  1853, 1854,  and  1864  explicitly  label  the  south  portion  of  the  wall  in  front 
of  the  parapet  "seawall."' 

In  early  1870,  a  wood  crib  seawall  was  built  around  much  of  the  island  along  the  inland 
high-  tide  line  where  the  low  masonry  wall  of  1813  had  been.2  A  map  from  March  26, 1870,  notes 
the  "new  sea  wall"  along  the  island's  north  and  west  sides  (fig.  2).  An  1890  plan,  made  shortly 
before  the  wall's  demolition,  reveals  that  it  consisted  of  open  cribs  (fig.  3).  Plank  walks  along  the 
northeast  and  southwest  shorelines  of  the  island  were  presumably  also  situated  on  or  next  to 
wood  crib  seawalls  as  well.  The  1870  wood  crib  seawall  was  built  in  conjunction  with  a  number 
of  improvements  that  the  Navy  made  to  the  island,  which  by  now  was  used  exclusively  as  a 
gunpowder  storage  depot.  Also  in  1870,  the  hook-  shaped  jetty  on  the  south  side  of  the  island, 
shown  on  maps  as  early  as  1800  and  prominent  on  the  1813  plan  (fig.  1),  was  expanded  to 
accommodate  railroad  tracks  leading  to  the  magazines  and  two  cranes  at  their  end  (fig.  2). 

These  early  seawalls,  the  low  masonry  one  and  later  crib  one,  do  not  for  the  most  part 
bear  any  relationship  to  the  cribbing  and  wall  that  surround  the  island  today.  The  early  seawalls 
were  built  on  the  3.5  acres  of  the  island's  original  landmass,  to  protect  the  inner  part  of  the  island 
and  its  buildings  from  tidal  and  wave  erosion.  With  the  exceptions  of  the  jetty  and  two 
additional  1870  dock  extensions,  the  shape  of  Ellis  Island  essentially  conformed  to  its  natural 
contours  for  all  of  its  pre-  immigration  history.  The  history  of  the  present  seawall  dates  from  the 
beginning  of  the  island's  use  as  an  immigration  station  in  1890,  when  the  artificial  expansion  and 
shaping  of  the  land  mass  to  accommodate  the  island's  new  function  began. 

One  part  of  pre-  immigration  cribbing,  however,  does  relate  to  later  seawall  construc- 
tion. The  1890  specifications  for  the  island's  expansion  direct  that  163  feet  of  existing  "old  crib" 
be  incorporated  into  a  new  crib  running  along  the  south  side  of  the  island.  The  "old  crib"  likely 
dates  from  the  1870  expansion  of  the  ca.- 1800  jetty,  which  would  have  required  new  cribbing 
along  its  front  to  accommodate  the  fill  for  its  enlargement  and  the  heavy  cranes  and  railroad 
infrastructure  placed  upon  it.  The  incorporation  of  the  existing  crib  is  discussed  subsequently. 


1  Map  of  "Ellis'  Island,"  1854;  Sheet  51,  Drawer  38;  Record  Group  (RG)  77;  NARA II.  Also  "Map  of  Ellis' 
Island,"  August  1853;  Dwg.  1,  Red  460;  RG  74;  NARA  II.  Also  Map  of  Ellis  Island,  Bureau  of  Ordinance, 
May  30, 1864;  Dwg.  2,  Red  460;  RG  74;  NARA  II. 

2  By  1870,  the  low  masonry  wall  may  have  no  longer  existed;  it  is  not  shown  on  the  1864  map  referenced 
above  or  on  one  from  1866  (Dwg.  5,  Red  460;  RG  74;  NARA  II). 
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FIRST  IMMIGRATION  STATION,  1890- 1897 


Beginning  in  1855,  immigrants  arriving  in  New  York  Harbor  were  processed  at  Castle 
Garden  at  the  southern  tip  of  Manhattan,  a  facility  that  was  operated  by  the  State  of  New  York. 
In  1882,  immigration  into  the  U.S.  became  federally  centralized  under  the  Department  of  the 
Treasury.  The  increasing  volume  of  immigration  through  the  harbor,  coupled  with  charges  of 
mismanagement  by  the  State,  caused  Treasury  Department  representatives  to  seek  a  new 
isolated,  federally  controlled  arrival  venue.  After  considering  both  Governors  Island  and 
Bedloe's  Island  for  this  purpose,  a  temporary  congressional  committee  selected  Ellis  Island  to 
house  the  new  U.S.  immigration  depot  in  March  1890. 

The  following  month,  Congress  appropriated  $75,000  to  build  the  facilities  necessary  to 
convert  Ellis  Island  into  an  immigration  station.  Although  several  of  the  extant  military 
buildings  on  the  island  would  be  rehabilitated  for  this  purpose,  most  of  the  immigration  facilities 
would  be  contained  in  newly  constructed  buildings,  including  a  large  main  building,  that 
required  the  expansion  of  the  island.  Congress  made  a  second  $75,000  appropriation  for  this 
purpose,  and  plans  and  specifications  for  crib  construction  and  filling  around  the  all  of  the 
island  except  for  the  northeast  side  were  put  out  to  bid  in  May  1890  (see  Appendix  A).  The 
proposed  crib  dimensions  can  be  seen  in  an  1890  map  of  the  island  (fig.  3).  The  cribwork 
consisted  of  a  main  crib  across  the  south  side  of  the  island,  a  portion  of  which  incorporated  the 
existing  crib  from  the  face  of  the  main  jetty.  The  difference  in  construction  between  these  two 
phases  of  construction  can  be  seen  in  the  main  crib  below  the  central  gable  in  figure  4. 
Narrower  cribs  connected  the  east  end  of  the  main  crib  to  the  east  shore  of  the  island  and 
enclosed  the  entire  west  end  of  the  island  (fig.  3).  A  tongue  crib,  used  for  docking  small  boats, 
extended  perpendicularly  from  the  east  end  of  the  main  crib;  this  can  be  seen  at  the  far  right  of 
figure  4. 

Thomas  Casey,  a  captain  in  the  Army  Corps  of  Engineers  who  had  recently  completed 
construction  supervision  of  both  the  Washington  Monument  and  the  U.S.  Capitol  Building,  was 
brought  on  detail  to  Ellis  Island  to  oversee  the  work  in  July  1890.3  W.H.  Beard  was  contracted  in 
the  same  month  for  dredging  and  for  placing  riprap  in  the  cribs  and  dredged  fill  between  the 
new  cribwork  and  the  original  shoreline.4  Warren  Rosevelt  was  awarded  a  concurrent  contract 
for  constructing  the  cribs.5  A  second  contract  was  let  to  Rosevelt  in  September  1891  for  the 
construction  of  a  crib  breakwater  parallel  to  the  main  crib,  forming  a  ferry  basin  along  the 
southwest  side  of  the  island.6  When  the  Ellis  Island  Immigrant  Station  was  officially  opened  on 


1  J.H.  Windrim,  Supervising  Architect,  Treasury  Department,  to  J.W.  Marshall,  Superintendent  of 
Repairs,  July  21, 1890;  Box  601;  Entry  8;  RG  121;  NARA II. 

4  Thomas  Casey,  Captain,  Corps  of  Engineers,  to  Supervising  Architect,  October  8, 1890;  Box  441;  Entry 
25;  RG  121;  NARA  II. 

s  Thomas  Casey,  Captain,  Corps  of  Engineers,  to  Supervising  Architect,  October  8, 1890;  Box  441;  Entry 
25;  RG  121;  NARA  II. 

6  J.H.  Windrim,  Annual  Report  of  the  Supervising  Architect  to  the  Secretary  of  the  Treasury  for  the 
Year  Ending  September  30, 1891,  United  States  Library  of  Congress,  1891. 
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January  i,  1892,  the  island's  original  3.5-  acre  size  had  been  increased  to  more  than  6.5  acres.7  The 
island  at  this  period  can  be  seen  in  an  1892  photograph  of  the  immigration  building,  taken  from 
the  west  and  showing  the  outer  face  of  the  breakwater  crib  (fig.  5),  and  in  a  photograph  of  the 
main  immigration  building  from  the  same  period,  taken  from  the  same  orientation  inside  the 
ferry  basin  (fig.  4). 

Between  1895  and  1897,  additional  crib  bulkheads  and  fill  were  added  along  the  east  and 
northeast  edges  of  the  island,  increasing  the  island  by  another  2.75  acres.8  A 1908  copy  of  an  1896 
drawing  shows  the  lines  of  the  cribbing  from  this  phase  of  construction  (fig.  6).  The  cribbing 
around  the  northeast  side  and  southeast  point  of  the  newly  expanded  island  would  continue  to 
function  as  a  bulkhead  for  the  longest  of  any  of  the  cribs  constructed  on  the  island:  it  was  the 
last  of  the  original  cribbing  to  be  fronted  with  a  masonry  wall,  in  1933- 1934.  The  southeast 
bulkhead  construction  can  be  seen  in  an  aerial  photograph  from  1926,  when  it  was  25  years  old 
(fig.  20). 

By  1897, a  timber  crib  bulkhead  surrounded  the  entire  perimeter  of  the  island,  which  had 
been  almost  tripled  in  size  from  its  original  3.5  acres. 

On  June  15, 1897,  a  fire  broke  out  that  consumed  most  of  the  structures  on  the  island 
including  the  timber-  framed  main  immigration  building.  The  wood  cribbing  was  originally 
assumed  to  have  survived  unharmed,  and  was  not  included  in  the  reconstruction  estimates;  the 
"telegraphic  report  of  the  disaster"  filed  with  the  Treasury  Department  by  the  Commissioner  of 
Immigration,  J.R.  Senner,  made  no  mention  of  any  bulkhead  damage.9  This  omission  must  have 
been  an  oversight;  a  report  filed  several  months  later  noted  that  the  main  crib  was  "bulged 
toward  the  basin  and,  for  the  greater  part  of  the  basin  front,  has  been  much  damaged  by  fire"; 
this  assessment  is  confirmed  by  a  fragmentary  photograph  (fig.  7).'0 


7  J.H.  Windrim,  Supervising  Architect,  Treasury  Department,  to  J.W.  Marshall,  Superintendent  of 
Repairs,  July  10, 1890;  Box  601;  Entry  8;  RG 121;  NARA II. 

8  J.K.  Taylor,  Annual  Report  of  the  Supervising  Architect  to  the  Secretary  of  the  Treasury  for  the  Year 
Ending  September  30, 1897,  United  States  Library  of  Congress,  1897. 

9  Acting  Supervising  Architect  to  the  Secretary  of  the  Treasury,  June  18, 1897;  Box  604;  Entry  8;  Records 
of  the  Public  Building  Service  (RG  121);  NARA  II. 

10  James  Low,  Chief,  Technical  Division,  to  the  Supervising  Architect,  Treasury  Department, 
November  4, 1897;  Box  442;  Entry  26;  RG  121;  NARA  II. 
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SECOND  IMMIGRATION  STATION  AND  ISLAND  TWO: 

1897- 1898 


Almost  immediately  after  the  fire,  plans  were  made  to  rebuild  the  immigration  facility 
with  a  new,  fireproof  design  and  to  enlarge  the  island  to  accommodate  the  increasing  immigrant 
traffic.  On  June  30, 1897,  Congress  made  a  special  appropriation  of  $600,000  for  these  purposes, 
and  in  August  the  Department  of  the  Treasury  announced  an  architectural  competition  for  the 
improvements."  The  firm  of  Boring  and  Tilton  won  with  a  proposal  that  included  a  monumental 
Beaux  Arts-  influenced  main  building,  a  kitchen  and  laundry  building,  a  powerhouse,  and — on  a 
second  island  to  be  built  to  the  south  of  the  ferry  slip — a  hospital  building.  Alfred  Brooks  Fry, 
who  had  served  as  the  Public  Buildings  Service's  Chief  Engineer  and  Superintendent  of  Repairs 
for  the  recently  completed  Post  Office  and  Customs  House  buildings  in  Manhattan,  was 
appointed  to  oversee  all  work;  he  would  remain  in  this  position  for  almost  20  years. 

In  August  1897,  Secretary  of  the  Treasury  Gage  obtained  approval  for  the  new  island 
from  the  War  Department,  who  still  had  jurisdiction  over  the  surrounding  waters.12  Fry 
subsequently  prepared  the  drawings  and  specifications  for  the  new  island,  of  which  only  a 
schematic  plan  exists  today  (fig.  8).  The  specifications  were  put  out  to  bid  in  January  1898,  and 
the  contract  for  the  island's  construction  was  again  awarded  to  Warren  Rosevelt,  the  lowest 
bidder.  The  contract  included  dredging,  construction  of  the  cribwork,  and  placement  and 
grading  of  the  fill. 

The  main  crib  in  front  of  the  immigration  building  and  the  tongue  crib  at  the  east  end  of 
the  main  crib  were  repaired  around  this  time.  A  ca.- 1897  plan  of  the  island  describes  repairs  to 
the  tongue  crib  and  makes  note  of  the  "recently  repaired  crib"  to  its  west.'3  A  different  type  of 
construction  was  used  for  the  repaired  main  crib  facing  than  existed  on  the  damaged  1890  crib 
face  (figs.  9  and  10;  compare  to  fig.  4). 

The  existing  crib  breakwater  at  the  southwest  side  of  the  ferry  basin,  now  over  eight 
years  old,  was  incorporated  into  the  structure  of  the  island's  cribwork  to  form  the  northeast  side 
of  the  hospital  island  (fig.  11).  The  breakwater's  condition  caused  delays  in  construction  when  it 
began  to  bulge  into  the  basin  during  filling  operations  for  the  new  island,  requiring  stabilization 
measures  to  be  taken;  these  are  discussed  in  Part  III,  "Physical  Evolution  and  Technical  Details: 
Second  Immigration  Station  (Island  Two):  1897- 1898." 


"  Various  Correspondence;  Folder  1069;  Box  605,  Entry  8;  RG 121;  NARA II. 

11 L.  Gage,  Secretary  of  the  Treasury  Department,  to  the  Secretary  of  War,  August  5, 1897;  Folder  1069; 
Box  605;  Entry  8;  RG  121;  NARA  II. 

11 NPS  Denver  Service  Center,  Technical  Information  Center  files,  STLI  43960.0009  (plan)  and 
43960.0008  (details). 
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The  completion  of  Island  Two  in  December  1898  added  almost  3  acres  of  landfill  to  the 
site,  increasing  the  total  size  of  Ellis  Island  to  more  than  12  acres.'4  Construction  began  on  the 
new  hospital  building  and  surgeon's  house  in  1900  and  was  completed  the  following  year.  This 
phase  of  the  island  complex's  development  can  be  seen  in  a  panoramic  photograph  from  1902 
(fig.  12).  Closer  views  of  the  island  during  this  time  can  be  seen  in  figures  9  and  10  (both  showing 
1897  repairs  of  the  1890  cribwork),  and  figure  11  (showing  the  inner  face  of  the  1891  breakwater 
incorporated  into  Island  Two). 


14  J.K.  Taylor,  Supervising  Architect,  Treasury  Department,  to  the  Secretary  of  the  Treasury,  February  1, 
1899;  Box  442;  Entry  26;  RG  85;  NARA II. 
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Figure  8.  Layout  plan  for  cribwork  and  landfill  to  create  Island  Two,  August  26, 1897. 
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ISLAND  THREE:  1902-  1906 


As  immigration  through  Ellis  Island  steadily  increased  throughout  the  end  of  the  19th 
century,  so  too  did  accusations  of  corruption  and  poor  physical  conditions  at  the  immigration 
station.  It  was  in  this  climate  that  William  Williams,  a  Wall  Street  lawyer  with  a  background  in 
government  legal  service,  was  appointed  Commissioner  of  Immigration  by  President  Theodore 
Roosevelt  in  1902.  In  response  to  the  prevailing  criticism  of  the  station,  Williams  immediately 
initiated  a  number  of  administrative  changes,  and — seeking  to  improve  the  island's  conditions, 
capacity,  and  appearance — took  a  more  active  role  than  his  predecessors  had  in  the  physical 
development  of  Ellis  Island.  One  of  the  first  major  initiatives  he  proposed  was  the  addition  of  a 
third  island  extension  to  house  a  contagious  disease  hospital.  The  new  hospital  building  on 
Island  Two,  which  had  opened  in  March  1902,  had  no  contagious  disease  facilities,  and  the 
overcrowded  New  York  City  Health  Department,  which  had  previously  taken  immigrant  cases 
of  that  type,  terminated  its  contract  with  the  immigration  station  in  September  of  that  year.'5 

Congress  appropriated  $150,000  for  the  construction  of  the  island  in  1903  (a  $250,000 
appropriation  for  the  construction  of  the  hospital  itself  would  follow  in  1905).  Dredging  began 
in  June  1904,  and  after  lengthy  negotiations  with  New  Jersey  over  the  ownership  of  submerged 
lands  around  the  island,  work  on  the  island  began  in  May  1905.'6  Alfred  Brooks  Fry  prepared 
plans  and  specifications  for  the  crib  work  construction  (figs.  24-  25  and  Appendix  B),  and  the 
contract  was  awarded  to  the  New  Jersey  Dock  and  Bridge  Company.'7  The  new  island  was  800 
feet  long  by  250  feet  wide,  located  200  feet  to  the  southwest  of  Island  Two.  It  was  connected  to 
Island  Two  by  a  gangway  at  the  west  end  (fig.  13). 

In  March  1906,  towards  the  end  of  the  island  construction  contract,  problems  were 
encountered  during  the  filling  of  the  cribs  when  the  western  rear  crib  began  to  move  out  of 
place.  Alfred  North  Fry  thought  that  the  displacement  was  fault  of  the  contractors'  method  and 
demanded  that  the  crib  be  rebuilt  according  to  the  original  specifications.  The  contractors  at 
first  refused  to  comply,  and  then  sued  the  state  to  recoup  the  additional  labor  and  material  costs 
they  incurred.  The  case  was  heard  two  years  later;  the  fact  that  the  detailed  archival  record  does 
not  extend  beyond  the  case's  filing  suggests  that  the  case  was  decided  in  favor  of  the  United 
States.18 


15  William  Williams,  Commissioner,  to  Secretary  of  the  Treasury,  December  n,  1902;  File  51477/44;  Box  36; 
Entry  9;  RG  85;  NARA  I. 

16  Correspondence  surrounding  the  boundary  dispute  with  New  Jersey  is  contained  in  File  51447/44 
Part  1;  Box  36;  Entry  9;  RG  85;  NARA  I. 

17  "Contract,  Bond,  and  Specification  for  the  Construction  of  an  Island  and  a  Certain  Gangway  in  New 
York  Harbor,  Near  Ellis  Island,"  April  19, 1905;  File  51447/44  Part  2B;  Box  36;  Entry  9;  RG  85;  NARA  I. 

18  Correspondence  and  documents  relating  to  the  conflict  and  the  court  case  are  located  in  File 
51447/44  pt.  4;  Box  36;  Entry  9;  RG  85;  NARA  I. 
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The  completion  of  Island  Three  in  1906,  containing  4.75  acres  of  landfill,  increased  the 
total  size  of  Ellis  Island  to  almost  17  acres.  Wooden  cribbing  contained  the  island's  fill  and 
formed  a  bulkhead  around  the  entire  island.  A  detail  of  the  bulkhead  can  be  seen  in  a  1907 
photograph  of  the  hospital's  construction  (fig.  14).  An  overall  view  of  this  stage  of  Ellis  Island's 
development  (with  the  addition  of  the  hospital  complex  on  Island  Three,  which  was  completed 
in  1909)  can  be  seen  in  a  Irving  Underhill  photograph  from  1912  (fig.  15). 
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Figure  13.  Layout  plan  for  the  creation  of  Island  Three,  July  2, 1903. 
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Figure  14.  Island  Three  from  the  north,  December  16, 1907.  Note  that  the  buildings  have  not  yet  been 
stuccoed,  and  that  the  negative  appears  to  have  been  reversed  in  this  print. 
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PEAK  IMMIGRATION  PERIOD:  1907-  1920's 


From  1907  through  the  mid-  1920's,  a  general  increase  in  immigration  and  its  support 
activity  on  Ellis  Island  led  to  an  intense  period  of  facilities  improvement,  spearheaded  by 
Commissioner  of  Immigration  William  Williams.  A  new  Baggage  and  Dormitory  building  and 
greenhouse  were  built  on  Island  One  between  1908  and  1910,  a  large  hospital  extension  was 
completed  on  Island  Two  in  1909,  and  a  contagious  disease  hospital  complex  on  Island  Three 
(and  all  of  the  island's  landscaping)  was  finished  the  same  year.  Several  additions  to  the  Main 
Building  accommodating  dormitory,  administrative,  and  medical  needs,  as  well  as  a  large 
number  of  interior  renovations,  upgraded  the  facilities  and  reflected  the  increased  intake  and 
expanded  role  of  the  immigration  station. 

It  was  in  this  context  that  Williams,  in  his  1910  funding  request  to  Congress,  asked  for  an 
initial  appropriation  of  $150,000  towards  a  projected  budget  of  almost  $800,000  for  the 
replacement  of  the  wood  crib  seawall  that  surrounded  the  island  with  a  "concrete  sea  wall  faced 
with  granite."'9  He  stated  that  the  2-  to  15-  year-  old  cribwork  needed  to  be  replaced 
sequentially  over  the  next  five  to  six  years,  because  "the  life  of  cribwork  is  not  over  seven  years," 
and  noted  that  all  cribwork  on  Island  One  above  the  water  line,  which  included  the  oldest  on 
the  island,  was  already  showing  signs  of  decay.20 

On  March  4, 1911,  Congress  authorized  the  projected  $787,170  expenditure,  to  be 
appropriated  in  phases.2'  Work  on  the  seawall  began  in  December  of  that  year  with  a 
preliminary  testing  phase  that  consisted  of  test-  pile  driving  followed  by  hydraulic  test  borings 
and  soundings  around  Island  One  to  ascertain  the  extent  of  the  "marked  variation  in  the 
character  and  depth  to  hard  bottom."22  The  tests  confirmed  the  variability  in  topography 
surrounding  the  island,  suggesting  that  "no  uniform  system  of  construction  [could]  be  adopted" 
for  the  entire  island.23 


'9  William  Williams,  Commissioner  of  Immigration  to  the  Commissioner-  General,  July  i,  1910;  File  558; 
Box  55640;  RG  85;  NARA  I. 

20  See  footnote  19. 

"  Public  No.  525,  H.R.  32909;  File  558;  Box  55640;  RG  85;  NARA  I. 

22  Albert  Fry,  Chief  Engineer  and  Superintendent,  to  Commissioner  of  Immigration,  December  12, 1911; 
File  558;  Box  55640;  RG  85;  NARA  I. 

23  "Memorandum  by  Mr.  Fry  Concerning  Construction  of  Proposed  Sea  Walls  Around  the  Three 
Islands  of  the  U.S.  Immigrant  Station  at  Ellis  Island,"  June  4, 1912;  File  558;  Box  55640;  RG  85;  NARA  I. 
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Contract  i:  North  Wall  along  Ferry  Basin,  1913- 1914 


The  test  borings  confirmed  that  the  depth  of  dredging  required  to  accommodate  ferry 
traffic  in  the  slip  would  undermine  a  new  seawall  in  this  area  if  it  were  built  on  top  of  the  original 
cribwork,  as  Albert  North  Fry  had  originally  predicted.  The  new  ferry  basin  seawall  would 
instead  be  built  in  front  of  the  cribwork,  on  precast  concrete  foundations  placed  in  a  deep 
trench  dredged  to  rock  bottom.  The  contract  for  dredging  in  front  of  the  cribbing  along  the 
north  side  of  the  ferry  slip  was  awarded  to  the  Taylor  Dredging  Company,  the  same  contractors 
that  had  made  the  test  borings.24 

Fry  prepared  the  drawings  and  specifications  for  the  first  contract  (fig.  29  and  Appendix 
C),  which  covered  the  construction  of  the  seawall  from  the  northwest  corner  of  the  ferry  basin 
to  the  edge  of  the  projecting  tongue  crib  at  the  northeast  corner.  The  specifications  were  put 
out  to  bid  in  January  1913,  and  the  contract  was  awarded  the  following  month  to  the  Phoenix 
Construction  Company.  The  construction  of  this  section  of  seawall  is  depicted  in  figure  16. 
After  the  work  began,  additional  appropriations  were  made  for  the  removal  of  the  tongue  crib  at 
the  southeast  corner  of  the  ferry  basin,  the  extension  of  the  seawall  beyond  this  point,  the 
removal  of  the  upper  portion  of  the  old  cribwork,  and  the  filling  and  leveling  of  the  12-  foot- 
wide  gap  between  the  old  timber  and  new  masonry  walls.25  After  several  delays,  first  for  the 
changes  in  scope  and  then  because  freezing  conditions  in  the  winter  of  1913  had  led  to  mortar 
failure,  the  seawall  along  the  north  side  of  the  ferry  basin  was  completed  in  July  1914. 


Contract  2:  South  Wall  along  Ferry  Basin,  1915- 1917 


Before  the  first  contract  was  completed,  Albert  North  Fry  requested  that  funding  be 
appropriated  to  continue  the  masonry  seawall  construction  along  the  south  edge  of  the  ferry 
basin.  The  old  breakwater  cribwork  along  this  side,  dating  from  the  first  island  extension  in 
1891,  was  now  almost  25  years  old  and  had  "very  recently  shown  signs  of  distortion,  due  to  soil 
washing  out  from  beneath."26  Congress  appropriated  $150,000  for  this  second  contract  on 
August  1, 1914,  shortly  after  the  completion  of  Contract  1.27  Fry  prepared  the  drawings  and 
specifications  for  the  contract  (figs.  30-  31  and  Appendix  C). 


24  "Contract  and  Bond  for  Dredging  Seawall  Preliminary  to  building  new  Seawall,"  July  23, 1912;  File 
558;  Box  55640;  RG  85;  NARA  I. 

25  William  Williams,  Commissioner  of  Immigration,  to  Commissioner  General  of  Immigration,  April  1, 
1913;  File  558A;  Box  55640;  RG  85;  NARA  I.  The  dimensions  of  the  gap  are  given  in  a  memo  in  this  same 
location,  dated  July  31, 1913. 

26  Letter  from  Fry  to  William  Williams,  July  27, 1915;  File  558  E;  Box  55640;  Entry  9;  RG  85;  NARA  I.  See 
also  letter  from  Fry  to  William  Williams,  March  24, 1913;  File  558  A;  Box  55640;  Entry  9;  RG  85;  NARA  I. 

27  Public  no.  161,  63rd  Congress,  H.R  17041;  File  558  B;  Box  55640;  Entry  9;  RG  85;  NARA  I. 
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Work  got  underway  on  this  section  of  the  seawall  in  August  1912,  when  a  specification 
was  put  out  for  the  stabilization  of  the  easternmost  200  feet  of  the  old  cribwork.28  Problematic 
since  its  incorporation  into  Island  Two's  construction  in  1899,  this  part  of  the  old  breakwater 
had  slipped  into  the  trench  dredged  for  the  new  wall  along  with  a  portion  of  its  fill.29  After  the 
sheet  piling  stabilization  had  been  completed,  additional  contracts  provided  for  the  Taylor 
Dredging  Company  to  remove  the  slipped  cribwork  and  to  remove  all  in  situ  cribbing  above  the 
low  water  mark.30 

In  October  1915,  the  second  contract  was  awarded  to  the  Phoenix  Dredging  Company.3' 
Delayed  by  congested  harbor  traffic  and  wartime  labor  shortages,  the  contract  was  mostly 
completed  by  November  1916.32  The  lower  courses  of  the  granite  facing  still  required  pointing, 
which  could  only  be  carried  out  during  the  several  hours  a  day  of  low  tide,  and  could  not  be 
worked  on  at  all  in  cold  weather.33  The  contract  was  fully  completed  in  April  1917.34 


28  "Specification  for  all  Labor  and  Materials  Required  for  Sheet  Piling,  etc.  Behind  Present  Crib  Work 
Along  Northeast  Face  of  Island  No.  2";  File  558  C;  Box  55640;  Entry  9;  RG  85;  NARA  I. 

29  Letter  from  Fry  to  William  Williams,  July  27, 1915;  File  558  E;  Box  55640;  Entry  9;  RG  85;  NARA  I. 

30  Letter  from  Acting  Commissioner  of  Immigration  Baker,  to  Commissioner-  General  of  Immigration, 
October  25, 1915;  File  558  C;  Box  55640;  Entry  9;  RG  85;  NARA  I. 

"  The  award  of  the  Contract  Two  seawall  was  delayed  when  an  aggressive  contractor  underbid  all  of 
the  other  bidders  by  proposing  a  different  system  of  construction  from  that  that  had  been  used  for  the 
first  two  contracts;  see  File  28D;  Box  52989;  Entry  9;  RG  85;  NARA  I  for  the  alternate  proposals  from  Roy 
H.  Beattie,  Inc.  After  much  deliberation,  and  visits  to  projects  that  had  already  been  completed  by  those 
contractors,  Fry  recommended  that  the  contract  be  awarded  to  the  Phoenix  Dredging  Company  again 
because  of  doubts  about  Beattie's  workmanship  and  his  proposed  concrete-  block-  and-  wood  pile 
method  of  construction;  letter  from  Fry  to  Commissioner  of  Immigration,  September  30, 1915;  File  558  C; 
Box  55640;  Entry  9;  RG  85;  NARA  I.  For  the  contract:  Contract  2,  October  14, 1915;  File  558  E;  Box  55640; 
Entry  9;  RG  85;  NARA  I. 

32  Letter  from  Phoenix  Construction  Company  to  Commissioner  of  Immigration,  September  15, 1916; 
File  558  D;  Box  55640;  Entry  9;  RG  85;  NARA  I. 

33  Letter  from  Phoenix  Construction  Company  to  Commissioner  of  Immigration,  November  29, 1916; 
File  558  D;  Box  55640,  Entry  9;  RG  85;  NARA  I. 

34  Letter  from  Phoenix  Construction  Company  to  Commissioner  of  Immigration,  April  2, 1917;  File  558 
D;  Box  55640;  Entry  9;  RG  85;  NARA  I. 
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Contract  3:  Wall  along  Southeast  Sides  of  Islands  Two  and  Three, 

across  Basin  between  Islands  Two  and  Three,  and 

along  Southwest  Side  of  Island  Three,  1918- 1920 


Alfred  Brooks  Fry  and  the  Commissioner  of  Immigration  requested  appropriations  for 
the  third  phase  of  masonry  seawall  construction  in  May  1916,  before  the  second  contract  was 
completed,  noting  that  "the  old  crib  at  the  easterly  end  of  the  No.  2  Island,  notably  at  the  top,  is 
seriously  rotted."35  These  plans  were  tabled  after  word  came  from  Washington  that  it  was 
"inexpedient... to  submit  this  at  the  present  time,  given  the  amounts  that  had  recently  been 
appropriated."36  Almost  two  years  later,  in  March  1918,  the  third  contract  "to  construct  section 
of  sea  wall  at  southeast  end  of  Island  No.  2,  across  basin  between  Islands  No.  2  and  3,  and  along 
southeasterly  and  southwesterly  bulkhead  lines  of  Island  No.  3"  was  put  out  to  bid,  and  the 
Phoenix  Construction  Company  was  once  again  the  lowest  bidder.37  Because  there  would  be  no 
ship  traffic  in  these  shallow  waters,  no  test  borings  or  dredging  were  required,  and  the  masonry 
seawall  was  built  directly  on  top  of  the  existing  cribbing  (see  Part  III,  "Evolution  and  Technical 
Details,"  fig.  32  and  Appendix  C). 

During  construction,  a  gap  was  left  in  the  wall  bridging  the  space  between  Islands  Two 
and  Three  so  that  available  fill,  taken  from  ship  ballast  and  from  dredging  for  Contract  4,  could 
be  more  easily  deposited  between  the  islands.  The  "approximately  100,000  yards  of  material" 
required  to  fill  this  area,  however,  could  not  be  obtained  by  these  means  alone.38  The  wall  was 
built  across  the  island  gap  in  1919,  with  the  basin  in  a  partially  filled  state.39  Because  there  was  no 
cribwork  between  the  islands  on  which  to  build,  this  section  of  the  wall  had  a  different  method 
of  construction  from  the  rest  of  the  contract  (see  Part  3,  "Evolution  and  Technical  Details.") 

Although  ashes  and  clinkers  were  regularly  added  to  the  walled  basin  from  coal- 
powered  ferries  throughout  the  1920's,  it  would  remain  incompletely  filled  until  its  grading  in 
1933.  This  intermediate  state  can  be  seen  in  several  photographs  from  the  1920's,  which  show 
different  levels  of  fill  between  the  islands  (figs.  17- 19).40  Due  to  labor  problems  caused  by  both 
marine  strikes  and  the  aftermath  of  the  war,  and  the  frequent  difficulty  of  procuring  fuel  and 
materials,  Contract  3  was  not  finished  until  June  1920. 


35  Letter  from  Fry  to  William  Williams,  May  4, 1916;  File  558  D;  Box  55640;  Entry  9;  RG  85;  NARA  I. 

36  Letter  from  Alfred  Hampton,  acting  Commissioner-  General  of  Immigration,  to  William  Williams, 
May  12, 1916;  File  558  D;  Box  55640;  Entry  9;  RG  85;  NARA  I. 

37  Contract  3,  March  11, 1918;  File  558  C;  Box  55640;  Entry  9;  RG  85;  NARA  I. 

38  Letter  from  Byron  Uhl,  Assistant  Commissioner,  to  Commissioner-  General  of  Immigration, 
February  5, 1919;  File  558  D;  Box  55640;  Entry  9;  RG  85;  NARA  I. 

39  Letter  from  Fry  to  Acting  Commissioner  Baker,  August  25, 1919;  File  558  D;  Box  55640;  Entry  9;  RG 
85;  NARA  I. 

40  J.  Tracy  Stakley,  Cultural  Landscape  Report  for  Ellis  Island,  Statue  of  Liberty  National  Monument:  Site 
History  (Brookline,  MA:  National  Park  Service,  Olmsted  Center  for  Landscape  Preservation,  2003),  p.  91. 
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Contract  4:  Northeast  Side  of  Island  One,  1918- 1920 


The  contract  for  the  fourth  phase  of  seawall  construction  was  put  out  to  bid  in  October 
1918,  just  six  months  after  Contract  3  was  signed  (fig.  33  and  Appendix  C).  This  too  was  awarded 
to  Phoenix.  The  contract  covered  the  middle  of  the  northeast  side  of  Island  One,  off  the  shore 
from  the  Baggage  and  Dormitory  Building.  This  section  of  seawall  was  intended  for  use  as 
another  docking  site  for  ferries. 

The  drawing  and  specification  describes  a  section  of  wall  running  510  feet  along  the 
northwest  side,  turning  the  corner  by  the  Baggage  and  Dormitory  Building  and  proceeding 
southwest  for  45  feet.4'  Apparently,  however,  only  450  feet  of  the  seawall  was  constructed, 
ending  in  front  of  the  Baggage  and  Dormitory  Building  before  the  wall  turned  the  corner.  This 
shortened  length  is  depicted  by  the  drawing  and  specification  for  Contract  5,  which  includes  the 
corner  evidently  not  completed  in  Contract  4  (see  fig.  A  and  figs.  33-  34).  Although  no  mention 
of  this  modification  exists  in  the  surviving  archival  record,  it  may  be  assumed  that  the  shortening 
was  due  to  the  exhaustion  of  the  $125,000  appropriation  before  the  specified  length  was 
reached.  The  budget  shortfall  was  perhaps  due  to  underestimated  dredging  costs,  a 
circumstance  that  seemed  to  arise  with  many  of  the  contracts. 

The  offshore  location  of  this  seawall  section,  50  feet  in  front  of  the  existing  cribwork, 
was  chosen  because  the  bottom  conditions  adjacent  to  the  island  were  shallow  and  rocky.  By 
building  at  a  greater  distance  from  the  original  land  mass,  the  engineers  hoped  to  "avoid  a 
considerable  portion  of  [the]  difficult  and  costly  dredging"  that  had  been  required  for  the  ferry 
basin  walls  of  Contracts  1  and  2,  at  the  same  time  increasing  the  size  of  the  island  when  the  space 
between  the  old  cribwork  and  the  new  seawall  was  filled  in  at  a  later  date.42 

Like  Contract  3,  the  completion  of  Contract  4  was  delayed  by  labor,  fuel,  and  material 
shortages  caused  both  by  marine  strikes  and  the  war.  Contract  4  was  finished  in  October  1920. 
After  the  completion  of  the  seawall  contract,  fender  piles  were  installed  alongside  the  section, 
and  a  ramp  added  between  the  seawall  and  the  existing  wharf  in  front  of  the  baggage  and 
dormitory  building.43  An  aerial  photograph  from  1926  shows  that  the  area  between  the  Contract 
4  seawall  and  the  Baggage  and  Dormitory  Building  was  filled  in  by  this  time  (fig.  19). 


41  "Specification  For  All  Labor  and  Materials  Required  to  Construct  Section  of  Sea  Wall. ..Under  Sea 
Wall  Contract  Number  Four,"  paragraph  24,  October  1918;  File  558  D;  Box  55640;  Entry  9;  RG  85;  NARA  I. 

42  Letter  from  Frederic  C.  Howe,  Commissioner,  to  Commissioner-  General  of  Immigration, 
September  17, 1914,  p.  5;  File  558  B;  Box  55640;  Entry  9;  RG  85;  NARA  I. 

41  Specification:  "For  all  Labor  and  Materials  Required  for  Construction  of  Ramps  Between  Sea  Wall 
and  Baggage  and  Dormitory  Building  and  Installation  of  a  Fender  Pile  System,"  October  11, 1920;  File  558 
F;  Box  55640;  Entry  9;  RG  85;  NARA  I. 
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Contract  5:  Northwest  Corner  of  Island  One,  1920- 1921 


Congress  appropriated  $175,000  for  the  continuation  of  the  seawall  under  a  fifth  contract 
in  July  1919.44  Fry  prepared  drawings  and  specifications  for  dredging  and  wall  construction  in 
March  1920  (see  fig.  34  and  Appendix  C).  Following  test  borings,  the  specifications  were  put  out 
to  bid  in  June.  This  section  of  the  seawall  began  where  Contract  4  had  left  off,  extending 
northwest  an  additional  85  feet,  turning  towards  land  for  25  feet,  resuming  its  course  along  the 
northeastern  side  of  the  island  for  220  more  feet,  turning  the  northwestern  corner  of  the  island, 
and  proceeding  about  215  feet  along  the  northwest  side.45  Like  the  preceding  seawall  section,  it 
was  built  significantly  in  front  of  the  existing  crib  bulkhead  on  the  northeast  side,  presumably  to 
avoid  extensive  dredging  of  the  shallow,  rocky  bottom  in  an  area  where  there  would  be  boat 
traffic. 

The  dredging  contract  for  the  deep-  wall  foundation  was  awarded,  once  again,  to  the 
Taylor  Construction  Company.  The  contract  for  the  seawall  construction,  however,  was 
awarded  to  Howard  M.  Peterson,  who  finally  underbid  the  Phoenix  Construction  Company 
after  having  submitted  unsuccessful  bids  for  each  of  the  previous  seawall  contracts.  Work  began 
on  the  contract  in  the  fall  of  1920,  and  finished  sometime  in  1921.46 

This  section  of  wall  served  as  the  output  for  the  island's  sewage  lines.  Before  its 
completion,  the  sewer  pipes  had  to  extend  through  the  wall  to  a  point  where  the  waste  could  be 
washed  away  by  the  tides  (Appendix  C).47 


Work  on  the  Seawall  Stops:  1921- 1933 


Upon  the  completion  of  Contract  5  in  1921,  the  granite-  faced  concrete  seawall  enclosed 
much  of  the  island.  It  was  intended  that  the  masonry  seawall  perimeter  be  completed  without 
delay;  wood  cribbing  from  as  early  as  1896  still  formed  the  bulkhead  at  the  southeast  side  of 
Island  One  and  along  most  of  the  northwest  side  of  the  island  complex.  A  proposed 
expenditure  of  $800,000  for  the  construction  of  a  complete  perimeter  had  been  authorized  by 


44  Sundry  Civil  Act,  HR  7343;  File  558  F;  Box  55640;  Entry  9;  RG  85;  NARA  I. 

45  The  specification  for  Contract  5  states  that  the  wall  on  the  northwest  should  extend  585  feet  "more  or 
less,  as  the  appropriation  may  permit"  (Spec,  paragraph  25),  and  the  accompanying  drawing  indicates  this 
length,  thick-  lined,  in  the  plan.  The  drawing  also,  however,  contains  a  notation  (possibly  a  slightly  later 
annotation?)  that  the  contract  ends  after  just  200  feet  in  the  northwesterly  direction,  and  the  drawings  for 
the  next  phase  of  seawall  construction,  in  1933  (see  figs.  21, 32),  indicate  that  this  shorter  length  what  was 
built. 

46  Letter  from  Byron  H.  Uhl,  Commissioner  of  Immigration,  to  Commissioner-  General  of 
Immigration,  January  11, 1921;  File  558  G;  Box  55640;  Entry  9;  RG  85;  NARA  I.  No  documentation  for  the 
exact  ending  date  could  be  found,  but  this  letter  implies  that  work  on  this  section  was  winding  down. 

47  Letter  from  Byron  H.  Uhl,  Commissioner  of  Immigration,  to  Commissioner-  General  of 
Immigration,  January  11, 1921;  File  558  G;  Box  55640;  Entry  9;  RG  85;  NARA  I. 
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Congress  in  1911,  and  this  entire  budget  had  not  been  appropriated  in  the  first  five  contracts.  A 
proposal  for  the  completion  of  the  seawall  around  the  southeast  point  was  pictured  on  the  cover 
of  Scientific  American  in  1919  (fig.  20),  and  appropriations  for  the  completion  (significantly 
larger,  of  course,  than  those  budgeted  in  1911)  were  requested  in  1923.48  Work  would  not  resume 
on  the  seawall,  however,  for  almost  a  decade. 

Appropriations  were  again  requested  to  complete  the  seawall  in  1929  and  1932,  the  latter 
under  the  Department  of  Labor's  Emergency  Relief  and  Construction  Act  of  1932.49  These 
requests  were  accompanied  with  urgent  warnings  that  "certain  sections  [of  the  cribwork]  are 
now  in  such  bad  condition  that,  unless  action  be  taken  in  the  immediate  future,  it  is  highly 
probable  that  considerable  damage  will  be  done  to  Government  property";  that  tides  had 
washed  out  "a  considerable  quantity"  of  the  ash  fill  between  Islands  Two  and  Three  through  the 
west  gangway;  and  that  the  bulkheads  had  "rotted  away."50  Both  requests  were  unsuccessful.5' 


48  Letter  from  Henry  H.  Curran,  Commissioner  of  Immigration,  to  Commissioner-  General  of 
Immigration,  December  17, 1923,  p.  19;  File  558  F;  Box  55640;  Entry  9;  RG  85;  NARA  I. 

49  Letter  from  I.F.  Nixon,  Acting  Commissioner-  General  of  Immigration,  September  11, 1929,  and  letter 
from  Wm.  N.  Doan,  Secretary  of  Labor,  to  Col.  J.  Clawson  Roop,  Director,  Bureau  of  the  Budget,  July  28, 
1932;  File  558  G;  Box  55640;  Entry  9;  RG  85;  NARA  I. 

50  Letter  from  I.F.  Nixon,  Acting  Commissioner-  General  of  Immigration,  September  11, 1929;  Entry  9; 
Box  55640,  file  558  G;  RG  85;  and  letter  from  Benjamin  M.  Day,  Commissioner  of  Immigration,  to 
Commissioner-  General  of  Immigration,  April  26, 1929;  File  558  F;  Box  55640;  Entry  9;  RG  85;  NARA  I. 

51  Letter  from  Col.  J.  Clawson  Roop,  Director,  Bureau  of  the  Budget,  to  Wm.  N.  Doan,  Secretary  of 
Labor,  July  30, 1932;  File  558  G;  Box  55640;  Entry  9;  RG  85;  NARA  I. 
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Figure  20.  Cover  of  Scientific  American,  April  26, 1919. 
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WPA  ERA  THROUGH  DETENTION  CENTER  USE: 

CIRCA  1933-  1954 


The  construction  of  the  masonry  seawall  sections  necessary  to  complete  the  perimeter  of 
the  entire  island  was  finally  undertaken  in  1933,  under  the  National  Recovery  Act,  a  federal  relief 
initiative  overseen  by  the  Federal  Emergency  Administration  of  Public  Works.  The  seawall 
completion  was  a  component  of  Federal  Project  61  (FP  61),  which  included  filling  behind  the 
new  wall  sections  and  grading  the  area  between  Islands  Two  and  Three.52  FP  61  was  one  of  a 
series  of  Public  Works  projects  on  the  island,  consisting  primarily  of  landscaping,  maintenance, 
and  improvements  to  existing  structures.  Many  of  the  works  undertaken  in  Federal  Projects  61- 
64  were  recommended  in  the  1933  Report  of  the  Sub-  Committee  on  Buildings,  Grounds,  and 
Physical  Equipment  for  Ellis  Island,  which  sought  to  "adapt  Ellis  Island  to  its  present  needs." 
Ellis'  primary  function  had  begun  to  shift  towards  the  detention  of  deportees,  repatriates,  and 
those  in  need  of  hospital  care.53  Immigrants  still  passed  through  the  station,  but  in  smaller 
numbers  than  they  had  previously,  and  were  kept  for  shorter  periods  of  time  than  in  the  past. 
Previously  overseen  by  the  Bureau  of  Immigration,  Ellis  Island  came  under  the  jurisdiction  of 
the  Immigration  and  Naturalization  Service  (INS)  when  this  bureau  was  merged  with  the  Bureau 
of  Naturalization,  also  within  the  Department  of  Labor,  in  1933. 

The  original  plan  for  the  seawall  at  the  southeast  of  Island  One  involved  the  construction 
of  the  seawall  at  a  considerable  distance  from  the  bulkhead,  "squaring  off  the  shape  of  the 
island  and  adding  a  large  amount  of  landfill  (while  also,  presumably,  mitigating  the  dredging 
costs  for  the  shallow,  rocky  waters  in  this  area).  This  plan  was  first  depicted  on  the  cover  of 
Scientific  American  in  1919  (fig.  20),  and  a  similar  configuration  with  less  landfill  acreage  is  shown 
in  a  plan  from  July  1933.54  The  September  1933  committee  report,  however,  recommended  that 
the  new  seawall  follow  the  existing  bulkhead  line  at  the  southeast,  instead  adding  landfill  that 
could  be  used  for  immigrant  recreation  space  at  the  northwest  of  the  island.55 

In  addition  to  the  improvements  to  the  existing  facilities  and  grounds,  the  construction 
of  two  new  buildings  was  proposed,  a  new  fireproof  ferry  terminal  building  to  replace  the  "old 
and  somewhat  dilapidated"  one  on  the  same  site,  and  a  new  immigration  building  that  would 
enable  the  segregation  of  the  various  classes  of  deportees  and  immigrants.  The  new  immigration 
building  would  be  sited  to  the  northwest  of  the  ferry  building,  on  landfill  contained  by  a  new 


52  "Remove  2  feet  of  present  cinder  fill  between  buildings  of  Is.  No.  2  and  replace  with  18  inches  of 
subsoil  and  6  inches  of  top  soil  and  plant  with  grass  and  shrubs,"  letter  from  Harold  L.  Ickes, 
Administrator,  Federal  Emergency  Administration  of  Public  Works,  to  the  Secretary  of  Labor,  November 
18, 1933;  File  330;  Box  16;  Entry  9;  RG  79;  NARA  NY. 

"  "Report  of  the  Sub-  Committee  on  Buildings,  Grounds,  and  Physical  Equipment  for  Ellis  Island," 
September  13, 1933;  File  330;  Box  16;  Entry  9;  RG  79;  NARA  NY. 

54  The  proposed  seawall  extension  at  the  southeast  point  of  Island  One  is  indicated  on  "Block  Plan 
Showing  Relative  Location  of  Buildings  Corridors  Etc.  on  the  Three  Islands,"  July  1933.  NPS  Denver 
Service  Center,  Technical  Information  Center,  STLI  43968.0009  tif. 

"  "Report  of  the  Sub-  Committee  on  Buildings,  Grounds,  and  Physical  Equipment  for  Ellis  Island," 
September  13, 1933,  p.  2;  File  330;  Box  16;  Entry  9;  RG  79;  NARA  NY. 
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section  of  seawall  (Section  2).  In  conjunction  with  the  construction  of  the  new  ferry  building, 
the  northwest  end  of  the  ferry  slip  would  also  be  fronted  with  the  granite-  faced  masonry 
seawall  (Section  4).  (The  northwest  end  was  previously  just  wood  piles  supporting  the  old  ferry 
building  and  a  covered  walkway  to  either  side.)  New  sections  of  masonry  seawall  would  also 
replace  the  remaining  areas  of  wood  crib  seawall  on  the  island,  to  the  south  and  north  of  the 
proposed  fill  on  the  northwest  side  (Sections  1  and  3,  respectively),  and  around  Island  One's 
southeast  point  (Section  5).  The  section  divisions  can  be  seen  on  the  plan  in  figure  21. 

The  drawings  and  specifications  for  the  seawall  construction  and  the  grading  of  the  area 
between  Islands  Two  and  Three  were  prepared  in  November  1933,  and  were  awarded  under  a 
single  contract  to  A.M.  Hazel,  Inc.  (figs.  39-  45  and  Appendix  D).  The  monthly  construction 
photographs  submitted  by  the  contractors  are  preserved  today.56  The  dates  on  the  photographs 
show  that  work  proceeded  simultaneously  on  all  five  sections  of  the  seawall  in  the  sequence  of 
construction.  Preliminary  work  and  concrete  pile  casting  were  carried  out  in  March  through 
May  1934  (fig.  35);  pile  driving  in  June  through  September  (fig.  36);  placement  of  the  granite 
facing  in  October  and  November  (fig.  37);  and  backfilling  and  grading — including  that  of  the 
area  between  Islands  Two  and  Three — in  November  and  December  (fig.  38).  The  new  granite 
wall  sections  were  pointed  in  February  and  March  1935. 

Repointing  of  the  pre- 1933  sections  of  masonry  seawall  was  included  in  the  original 
itemization  for  Federal  Project  61  but  was  later  eliminated;  in  subsequent  lists  of  work  from 
1935-  36  it  also  received  low  prioritization.57  In  1938,  repointing  was  included  as  a  line  item  in  a 
WPA  project  proposal  along  with  extensive  landscaping,  mechanical  service  upgrades,  and 
renovations  all  over  the  island,  but  was  one  of  the  few  items  not  approved  for  WPA 
implementation  in  1940.58  It  was  decided  to  perform  seawall  maintenance  using  private 
contracts  rather  than  through  WPA  avenues  because  the  project  was  one  of  several  "requiring  a 
large  amount  of  skilled  labor."59  The  seawall  repointing  was  presumably  contracted  soon  after, 
although  no  records  of  the  work  exist. 

Ellis  Island  continued  to  function  as  an  immigrant  detention  facility  throughout  the 
1940s  and  1950s.  Its  rates  of  immigrant  detention  and  deportation  varied  during  this  time, 
dropping  as  immigration  slowed  during  World  War  II  and  increasing  in  1950  when  the  Internal 
Security  Act  prohibited  the  entry  of  members  of  communist  and  fascist  organizations  into  the 
United  States.  In  1951,  the  then-  outdated  hospitals  on  Islands  Two  and  Three  were  closed,  and 
the  Coast  Guard  established  a  Port  Security  Unit  on  the  island,  inhabiting  the  Island  Two 
buildings.  In  1952,  the  passage  of  the  Immigration  and  Nationality  Act  broadened  the  grounds 
for  exclusion  and  deportation  of  aliens,  rendering  the  INS  and  Coast  Guard  operations  on  the 
island  obsolete.  Ellis  Island  was  officially  closed  in  November  1954,  and  the  island  was 


56  These  photographs,  several  of  which  are  included  in  this  report,  are  located  in  Box  38,  Folder  C  in 
the  Still  Pictures  Division,  RG 121,  NARA II. 

57  Repointing  is  itemized  in  various  documents  in  File  330;  Box  16;  RG  79;  NARA  NYC. 

58  WPA  Project  Proposal,  November  16, 1938,  and  letter  from  W.H.  Wagner  to  District  Director, 
Immigration  and  Naturalization  Service,  February  17, 1939;  File  903;  Box  55938;  RG  85;  NARA  I. 

59  Letter  from  James  L.  Houghteling,  Commissioner,  to  District  Director,  Immigration  and 
Naturalization  Service,  June  7, 1940;  File  903;  Box  55938;  RG  85;  NARA  I. 
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abandoned.  During  this  time,  the  seawall,  like  all  of  the  structures  on  the  island,  received  little  if 
any  maintenance  and  began  to  fall  into  disrepair. 
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POST  IMMIGRATION  PERIOD:  1954  -  PRESENT 


Over  the  next  10  years,  the  General  Services  Administration  unsuccessfully  offered  Ellis 
Island  to  federal,  state,  and  local  government  agencies;  nonprofit  agencies;  and,  amidst  public 
outcry,  to  private  developers.  Numerous  plans  for  reuse  in  all  sectors  were  proposed, 
examined,  and  ultimately  rejected  until  1964,  when  a  study  examined  the  feasibility  of  adding  the 
site  to  the  National  Park  Service.  In  1965,  Ellis  Island  was  officially  incorporated  into  the 
National  Park  system  when  President  Lyndon  B.  Johnson  signed  Proclamation  3656,  adding 
Ellis  Island  to  the  existing  Statue  of  Liberty  National  Monument.  Twenty-  five  years  of 
extensive  planning,  fundraising,  and  eventual  rehabilitation  would  follow  before  Ellis  Island  was 
officially  opened  to  the  public  as  the  Ellis  Island  Immigration  Museum  in  1990. 

During  the  years  of  abandonment  and  the  first  two  decades  of  National  Park  Service 
planning,  the  seawall — like  all  of  the  island's  structures — continued  to  deteriorate.  An  account 
in  the  New  York  Times  from  1976  noted  that  the  buildings  were  dilapidated,  the  grounds  were 
overgrown,  and  "the  encircling  seawall  is  broken  and  crumbling  in  spots."60  A  contemporary 
magazine  article  stated  that  the  overall  appearance  of  the  island  was  "reduced  by  a  crumbling 
seawall  gradually  sliding  into  the  bay."6' 

It  was  in  the  context  of  planning  for  Ellis  Island's  rehabilitation  as  a  NPS  site  that  the 
seawall  received  its  first  comprehensive  attention.  A 1976  report  was  commissioned  from  the 
engineering  firm  URS/Madigan-  Praeger,  Inc.  (Appendix  E).  This  report  documented  the 
condition  of  the  seawall  (including  the  loss  of  granite  facing  stones;  the  settlement, 
displacement,  and  partial  collapse  of  wall  sections;  and  the  formation  of  sinkholes  behind  the 
wall),  discussed  the  causes  of  deterioration,  and  made  recommendations  for  its  repair.62 

In  1987,  in  conjunction  with  the  rehabilitation  work  on  the  main  building,  a  program  of 
seawall  repair  was  executed.  Open  joints  and  voids  in  the  concrete  elements  were  grouted, 
loose  granite  facing  stones  were  reset,  and  the  granite  joints  were  repointed.  Riprap  was 
replaced  where  it  had  washed  out  from  the  wooden  piles  and  platforms  of  the  masonry  wall 
foundations.  In  addition  to  the  seawall  work,  a  new  wood  fender  system  was  installed  along  the 
ferry  basin,  and  new  concrete  walks  were  poured  around  the  perimeter  of  Island  One. 

By  1997,  the  stabilization  work  carried  out  in  1987  was  considered  to  have  failed  along  the 
south  side  of  the  ferry  basin.  Mortar  had  washed  out  from  the  joints,  wall  displacement 
continued,  and  granite  facing  blocks  fell  from  their  positions.  The  park's  maintenance  crew 
carried  out  a  second  campaign  of  grouting,  block  repositioning,  and  repointing. 


60  Robert  D.  McFadden,  The  New  York  Times,  May  28, 1976. 

61  Lee  Dennis,  Historic  Preservation,  April-  June  1978,  pp.  10- 19. 

62  Although  archival  research  was  apparently  not  a  component  of  the  1976  investigation,  the  field 
surveys  (many  of  which  were  conducted  by  divers)  reveal  that  the  methods  of  construction  are  the  same 
as  those  that  were  specified  in  the  drawings  and  contract  documents.  This  suggests  that  the  original 
documents,  discussed  subsequently  in  Part  III,  "Physical  Evolution  and  Technical  Details,"  give  an 
accurate  picture  of  the  seawall  "as  built." 
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These  measures  have  been  equally  unsuccessful  in  stabilizing  the  seawall.  Today,  mortar 
joints  continue  to  erode,  and  granite  facing  blocks  continue  to  fall  into  the  harbor,  each  at  a  rate 
too  rapid  for  periodic  maintenance  to  prevent.  Additionally,  the  wooden  relieving  platforms, 
piles,  and  cribs — not  addressed  in  the  1987  repair  beyond  the  replacement  of  their  riprap — have 
decayed  and  are  being  attacked  by  marine  borers.  Sinkholes  continue  to  develop  around  the 
inside  perimeter  of  the  seawall,  indicating  a  continued  loss  of  fill  through  the  wall.  These 
conditions  prompted  the  commissioning  of  two  condition  reports  in  2000  and  2001.63  The 
reports  provided  the  background  for  the  present  Historic  Seawall  Rehabilitation  project,  the 
pre-  design  phase  of  which  this  historic  structure  report  is  a  component. 


63  Condition  Survey,  Ellis  Island  Ferry  Slip,  Simpson  &  Brown,  Inc.,  for  Mueser  Rutledge  Consulting 
Engineers,  February  2000;  and  "Ellis  Island  National  Historic  Site,  Ferry  Building  Substructure  &  Seawall 
Inspection,"  J.T.  Geary,  Inc.,  February  2001. 
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FIRST  IMMIGRATION  STATION:  1890- 1897 


Specifications  for  the  1890  Island  One  extension  are  reproduced  in  Appendix  A.  With 
the  exception  of  one  plan  (fig.  3),  the  drawings  for  this  phase  of  cribwork  construction  and  fill 
were  reportedly  lost  with  the  immigration  records  in  the  1897  fire.'  It  is  possible  that  this  was  the 
fate  of  the  specifications  for  the  1895  extensions  as  well,  another  void  in  the  archival  record. 
Specifications  for  the  breakwater  crib  forming  the  south  of  the  ferry  basin,  constructed  in  1891  in 
a  separate  contract  and  with  the  same  contractor  as  that  of  the  other  cribwork,  also  do  not  exist.2 

The  main  crib  along  the  north  of  the  ferry  basin  was  22  feet  wide  on  the  bottom  and  18 
feet  wide  on  top,  sunk  12  feet  deep  below  mean  low  water  into  channels  dredged  for  this 
purpose.  The  cribs  around  the  northwest  and  southeast  sides  of  the  island  were  not  as  wide  as 
the  main  crib;  their  exact  dimensions  are  unknown.3 

Below  mean  low  water,  the  cribs  were  floored  with  abutting  logs  that  rested  on  sills,  and 
were  built  up  with  long  yellow-  pine  logs  (longitudinal  members  and  transverse  braces),  lap- 
joined  and  secured  with  long  pieces  of  iron  hardware — either  "dock  spikes"  or  threaded  bolts, 
depending  on  the  joint.  From  mean  low  water  to  the  height  of  the  grade  (about  5  feet  above 
mean  high  water),  the  crib  was  built  of  courses  of  12-  inch-  square,  yellow-  pine  timbers  in 
alternate  longitudinal  and  transverse  arrangements.  The  longitudinal  timbers  were  lap-  joined, 
and  the  transverse  braces  were  dovetailed  into  the  face  timbers  and  secured  with  iron  dock 
spikes.  The  face  of  this  1890  construction  can  be  seen  along  the  main  crib  in  front  of  the  old 
main  building  (fig.  4;  this  crib  would  be  damaged  and  a  new  facing  constructed  in  the  1897  fire), 
on  the  inner  part  of  the  breakwater  (fig.  11,  here  incorporated  into  Island  Two),  and  around  the 
southeast  point  of  Island  One,  where  it  would  remain  until  1930  (fig.  19). 

The  old  crib  comprising  the  "hook"  of  the  old  jetty,  probably  dating  from  the  jetty's  1870 
extension  (see  fig.  2),  was  dismantled  to  mean  low  water,  and  the  lower  portions  were 
incorporated  into  the  new  main  crib  construction.  A  new  upper  crib  was  built  along  this  older 
section  and  faced  with  close  piling  (fig.  4).  The  piling  was  probably  intended  to  give  the  older 
crib  face  the  same  water-  tightness  as  the  tightly  joined,  newly  constructed  part. 


'  Reference  to  the  loss  of  construction  records  in  the  fire  is  given  in  Fry  to  William  Williams,  March  24, 
1913;  File  558A;  Box  55640;  Entry  9;  Record  Group  (RG)  85;  NARA  I. 

2  No  construction  documents  for  the  breakwater  were  found,  and  were  in  fact  missing  by  the  time  of 
Island  Two's  construction  in  1898  (if  they  ever  existed);  see  note  10. 

3  The  dimensions  of  the  subsidiary  cribs  are  not  given  in  the  specification.  The  sizes  indicated  in  the 
1890  scale  drawing  (fig.  3)— 12  feet  wide  for  the  north  and  northwest  cribs,  and  20  feet  wide  for  the 
southeast  crib— do  not  correspond  in  scale  to  the  width  of  the  main  crib,  stated  in  the  specification  to  be 
22  feet  wide  at  the  bottom  and  18  feet  wide  at  the  top.  That  the  side  cribs  are  in  fact  smaller  is  confirmed  in 
a  letter  from  Thomas  Casey  to  the  Supervising  Architect,  Treasury  Department,  November  3,  1890;  Box 
441;  Entry  25;  RG  121;  NARA  II. 
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The  appearance  of  these  faced  cribs  differed  markedly  from  those  of  the  open  cribs  that 
formed  the  outer  face  of  the  breakwater  on  the  south  side  (fig.  5),  the  southeast  side  of  the 
island,4  and  the  north  side  of  the  island.5  These  subsidiary  bulkhead  cribs  were  constructed 
from  the  low  water  mark  to  the  top  with  round  spruce  logs  stacked  in  alternate  directions, 
without  the  sawn,  dovetailed  timber  facing  of  the  other  cribs. 

The  entire  volume  of  all  of  the  lower  cribs,  from  the  floor  to  one  foot  within  mean  low 
water  (where  the  upper  cribs  began),  was  filled  with  riprap  with  diameter  of  18  inches  and  less. 
Seven  hundred  and  fifty  additional  tons  of  riprap  was  placed  behind  the  new  cribwork  along  the 
south  side  and  east  end,  to  resist  the  pressure  of  the  earth  fill  that  would  be  deposited  there. 

The  fill  between  the  new  cribwork  and  the  original  island  shores  consisted  primarily  of 
material  from  dredging  operations  required  to  deepen  the  approach  to  the  island  and  to  prepare 
for  the  cribwork  foundation.  It  is  possible  that  material  from  the  demolition  of  the  Fort  Gibson 
structures  that  were  not  rehabilitated — including  the  parapet,  gun  platform,  and  fort  walls — was 
also  used.6  It  may  be  assumed  that  portions  of  old  timber  piles  and  cribwork  associated  with  the 
1870  dock  structures  were  simply  left  in  place  if  they  were  not  in  the  line  of  dredging  (fig.  3),  or  if 
(as  with  the  jetty  face)  they  were  not  incorporated  into  the  new  crib.  The  area  was  to  be  finished 
with  3  feet  of  clean  sand  or  loam.  The  fill  material  in  the  1895- 1897  additions  at  the  northeast 
and  southeast  sides  of  the  island  consisted  of  cinder  waste  in  addition  to  the  dredged  material, 
probably  from  the  island's  recently  built  coal-  fueled  power  plant  and  the  coal-  fired  ferries.7 

The  Island  One  cribwork  extensions  were  beset  with  structural  problems  even  before 
the  1897  fire.  In  a  register  of  letters  received  by  the  Supervising  Architect  of  the  Public  Building 
Service,  there  is  a  reference  to  a  "Dangerous  Condition  of  Seawall"  as  early  as  1895  (the  letter 
that  this  entry  refers  to,  however,  could  not  be  found).8  After  the  fire,  in  conjunction  with 
describing  the  severely  damaged  part  of  the  cribwork  along  the  north  of  the  ferry  basin 
requiring  immediate  attention,  James  Low  noted  that  he  examined  the  entire  perimeter  of  the 
island  cribwork  with  Fry  and  that: 

The  greater  part  of  this  work  requires  repair;  as  originally  constructed  it 
was  work  of  an  inferior  character,  evidently  planned  with  a  view  to  the 
greatest  economy  in  expenditure  at  the  time,  but  its  present  condition 
shows  clearly  that  in  such  work  permanency  can  only  be  secured  by 
thoroughly  good  construction,  even  though  it  should  be  expensive.... 


4  The  open  crib  along  the  southeast  of  the  island  can  be  seen  in  an  1892- 1897  photograph  from  the  New 
York  Historical  Society  geographical  file,  catalog  number  75820. 

5  "Specification  for  Building  Cribs  for  the  United  States  Government  at  Ellis  Island,"  p.  8;  Box  601; 
Entry  8;  RG 121;  NARA II. 

6  John  F.  Pousson,  An  Overview  and  Assessment  of  Archeological  Resources  on  Ellis  Island,  Statue  of 
Liberty  National  Monument  (Rockville,  MD:  U.S.  Department  of  the  Interior,  National  Park  Service, 
Denver  Service  Center,  Eastern  Team,  1986),  p.  92. 

7  Pousson,  p.  93. 

8  "Immigration  Bureau,"  September  21,  1895,  Letters  Received,  Office  of  the  Supervising  Architect, 
Treasury  Department;  Volume  35;  Entry  25;  RG  121;  NARA  II. 
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The  old  crib  having  been  made  of  round  instead  of  square  timber  has 
allowed  the  filling  to  wash  out.' 

The  only  records  of  repair  to  the  cribs  that  exist  are  ca.- 1897  details  and  a  plan  of  the 
island  describing  repairs  to  the  tongue  crib  at  the  southeast  of  the  island.10  The  plan  also  makes 
note  of  the  "recently  repaired  [main]  crib"  to  its  west.  Later  photographs  of  Island  One,  in 
which  the  original  dovetailed  crib  exterior  (fig.  4)  is  replaced  by  close  pile  facing  (figs.  9- 10), 
show  that  the  main  crib  was  indeed  repaired.  No  records  exist  of  the  work,  however,  to  indicate 
how  much  of  the  old  crib  structure  (some  of  it  dating  to  1870)  was  retained. 

James  Low,  a  technical  advisor  to  the  Supervising  Architect,  noted  during  the 
construction  of  Island  Two  in  1898  that  the  breakwater  was  less  substantially  constructed  than 
the  other  cribs  from  that  period,  and  speculated  that  the  crib  had  been  and  sunk  without 
dredging."  Fry  made  these  same  observations  some  15  years  later,  during  the  construction  of  the 
masonry  seawall  around  Island  Two.'2  The  relative  instability  of  the  breakwater,  a  feature 
requiring  less  structural  stability  than  a  crib  used  for  an  earth-  retaining  bulkhead,  led  to 
frequent  structural  problems  along  this  side.  These  problems  began  with  the  breakwater's  1897 
incorporation  into  the  cribwork  of  Island  Two,  and  are  discussed  in  the  following  section. 


SECOND  IMMIGRANT  STATION  (ISLAND  TWO): 

1897- 1898 


The  only  construction  document  that  exists  from  the  second  major  phase  of  crib 
construction  is  a  plan  showing  the  layout  of  the  new  cribwork  (fig.  8).  It  may  be  assumed, 
however,  that  the  method  of  crib  construction  and  filling  was  nearly  identical  to  that  of  Island 
Three,  which  would  be  constructed  in  1905- 1906.  In  a  letter  preceding  the  construction  of 
Island  Three,  Alfred  North  Fry  stated  that  "The  method  of  forming  the  proposed  additional 
island  will  correspond  to  that  used  by  me  in  building  the  three-  acre  addition. ..completed  in  the 
winter  of  1898- 1899. "'3  The  specifications  and  drawings  for  Island  Three  are  discussed  in  the 
following  section. 


9  James  Low,  Chief,  Technical  Division,  to  the  Supervising  Architect,  Treasury  Dept.;  Box  442;  Entry 
26;RGi2i;NARAII. 

NPS  Denver  Service  Center,  Technical  Information  Center  files,  STLI  43960.0009  (plan)  and 
43960.0008  (details).  These  drawings  are  not  reproduced  here  because  the  tongue  crib  was  removed  in 
I9I3- 

"  James  P.  Low,  Chief,  Technical  Division,  to  the  Supervising  Architect,  October  10,  1898;  Box  442; 
Entry  26;  RG 121;  NARA II. 

B  Letter  from  Fry  to  William  Williams,  March  24, 1913;  File  558A ;  Box  55640;  Entry  9;  RG  85;  NARA  I. 

'3  Alfred  North  Fry  to  William  Williams,  October  28, 1902;  quoted  in  William  Williams  to  the  Secretary 
of  the  Treasury,  December  11, 1902;  Box  36, 51447/44;  Entry  9;  RG  85;  NARA  I. 
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In  addition  to  the  use  of  earth  and  stone  from  the  dredging,  some  of  the  fire  debris  from 
Island  One  was  used  in  the  fill.  Fry  had  been  instructed  during  the  cleanup  of  the  island  "to 
include  the  breaking  down  of  all  the  old  building  walls  in  the  island  damaged  more  or  less  by 
fire,  and  to  provide  for  their  use  in  the  cribwork,  ballast,  or  filling,  in  the  enlargement  of  the 
island.'"4 

The  existing  crib  breakwater  at  the  southwest  side  of  the  ferry  basin,  now  over  eight 
years  old,  was  incorporated  into  the  structure  of  the  island's  cribwork,  presumably  as  a  cost- 
saving  measure,  to  form  the  northeast  side  of  the  island  (fig.  n).  Because  the  ca.- 1890  crib  had 
not  been  constructed  to  function  as  a  retaining  wall,  pressure  exerted  by  the  new  fill  along  the 
old  crib  caused  some  of  the  fill  to  wash  out  and  the  old  crib  to  bulge  into  the  basin.'5  Pending  an 
additional  appropriation  of  funds  to  stabilize  the  crib,  the  contractor  was  instructed  to  omit  the 
fill  immediately  along  the  back  of  the  crib,  sloping  it  down  to  meet  the  crib's  base  (fig.  22).'6 
Although  a  proposal  and  cost  estimate  were  subsequently  prepared  for  the  stabilization  of  the 
crib  using  oak  anchor  and  sheet  piles,  there  is  no  evidence  that  these  measures  were  carried  out 
as  described.'7  Stabilization  using  close-  driven  piles  in  front  of  the  crib  was  attempted  sometime 
between  1901  and  1907,  probably  in  conjunction  with  the  construction  of  Island  Three  (fig.  23; 
compare  bulkhead  construction  to  that  of  fig.  11).  This  did  not  prove  to  be  a  long-  term  solution, 
however;  when  a  masonry  seawall  was  constructed  in  front  of  the  cribbing  in  1913,  similar 
problems  with  the  crib's  structure  necessitated  additional  stabilization.'8 


M  Kemper,  Acting  Supervising  Architect,  to  Alfred  North  Fry,  September  28, 1897;  File  1069;  Box  605; 
Entry  8;  RG 121;  NARA II. 

'5  J.P.  Low,  Chief,  Technical  Division,  to  the  Supervising  Architect,  Treasury  Department,  October  10, 
1898;  Box  442;  Entry  26;  RG  121;  NARA  II. 

16  See  footnote  15. 

17  Alfred  North  Fry  to  Supervising  Architect,  Treasury  Department,  November  5, 1898;  Box  442;  Entry 
26;  RG  121;  NARA  II. 

18  Letter  from  Fry  to  William  Williams,  March  24, 1913;  File  558A;  Box  55640;  Entry  9;  RG  85;  NARA  I. 
Also  letter  from  Fry  to  William  Williams,  March  27, 1915;  File  558E;  Box  55640;  Entry  9;  RG  85;  NARA  I. 
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Figure  22.  Sketch  of  modification  made  to  the  northeast  side  of  Island  Two  during 

construction,  1898. 
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ISLAND  THREE:  1902- 1906 


Specifications  for  the  construction  of  Island  Three  are  reproduced  in  Appendix  B;  the 
accompanying  drawings  are  reproduced  in  figures  24-  25. 

The  cribs  were  placed  as  shown  in  the  plan  of  the  island,  in  a  layout  measuring  250  by 
800  feet  (fig.  13).  Judging  by  a  1912  photograph  (fig.  15),  the  tongue  crib  at  the  southeast  side  of 
the  newly  created  basin  does  not  appear  to  have  been  built.  The  cribs  were  20  feet  wide  at  the 
top,  of  varying  widths  on  the  bottom,  and  were  27  feet  from  top  to  bottom.  As  shown  in  the 
section  in  figure  24,  the  crib  had  a  batter  of  2.5  inches  to  the  foot  below  mean  low  water,  and  a 
batter  of  one  inch  to  the  foot  above  high  water.  The  crib  rear  was  vertical.  Construction  details 
for  the  gangway  connecting  Island  Three  to  Island  Two,  constructed  under  the  same  contract, 
are  given  in  the  drawing  reproduced  in  figure  25. 

Spruce,  pine,  or  cypress  wood  was  specified  for  the  lower  crib;  it  is  not  known  which  was 
used.  The  first  course  of  the  crib  was  constructed  of  five  evenly  spaced  round  logs,  followed  by 
a  course  of  logs  placed  transversely  at  eight-  foot  intervals.  The  lower  crib  was  built  up  with  the 
alternating  longitudinal  and  transverse  courses,  half-  lap  joined  and  connected  with  iron  spikes. 
For  the  two  long-  side  cribs,  alternate  transverse  logs  on  top  of  the  second  course  of  longitudinal 
logs  were  closely  floored  with  logs  to  form  a  series  of  floored  bays  to  receive  riprap  as  ballast 
(see  plan,  fig.  24).  For  the  shorter  end  cribs,  the  entire  bottom  of  the  crib  was  floored,  and  all 
bays  received  riprap.  After  the  cribs  were  filled  and  sunk  in  place,  the  unfloored  bays  in  the  side 
cribs  were  filled  with  riprap  as  well,  which  was  allowed  to  sink  to  the  harbor  bottom.  The 
specifications  stated  that  in  addition  to  stone,  old  brickwork  (presumably  from  the  island)  could 
also  be  used  for  riprap,  as  long  as  it  was  not  fire-  damaged. 

The  upper  crib  extended  from  mean  low  water  to  grade  height.  Its  face  consisted  of 
longitudinal,  closely  abutting,  sawn  yellow  pine  timbers  measuring  12  inches  square,  tied  into 
round  transverse  logs  (again,  spaced  at  8-  foot  intervals)  at  alternate  courses  with  dovetail  joints 
and  iron  spikes  (see  upper  left  detail,  fig.  24).  Four  evenly  spaced  round  longitudinal  logs 
backed  the  square  facing  logs  for  each  course,  in  a  similar  fashion  to  the  lower  crib.  The 
longitudinal  logs  were  joined  to  the  transverse  logs  with  half-  lap  joins  and  iron  spikes. 

The  upper  cribs  were  finished  with  the  following:  double  vertical  fenders,  one  placed  to 
each  side  of  the  exposed  ends  of  the  dovetailed  ties  in  the  facing  timbers;  backing  logs  on  top  of 
the  facing  timber  that  ran  the  length  of  the  cribs;  mooring  posts  at  50-  foot  intervals  along  the 
cribs;  and  fender  piles  at  each  of  the  crib  corners.  These  features  of  the  bulkhead  can  be  seen  in 
a  construction  photograph  of  the  hospital  buildings  from  1908  (fig.  14). 


57 


,1 

MM 


111 


Ff£ipE 


I  i'OI      I 


! 

'u  * 

i 

1 

ft 

*2 

"\ 

'Inn1   ' :  pi  5 £ 

l.  I    1,1    I..,   I,.     \j    M     |T|   ^     > 

Hi!!!™     pf 

rini;-.;i'.riTrrX-a:'dc:'r 

,  •jnic.nTi'niij  ,  ;„:.  }c>; 

TmTrnTn^3aa^ 

rrTTTM:  ;i 


; »  »  'l  ^  > 
Iff  L  39  ^ 


'  i  I  ij    Lj  J 

§        a        S  $  ' 

>0  «|  '.;    «    § 


Figure  24.  Construction  details  for  Island  Three  cribwork,  July  2, 1903. 
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Figure  25.  Construction  details  for  gangway  connecting  Islands  Two  and  Three. 
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REPLACEMENT  OF  WOOD  CRIB  SEAWALL 
WITH  MASONRY:  1913- 1921 


Specifications  for  each  of  the  five  phases  of  granite-  faced  concrete  seawall  are 
reproduced  in  Appendix  C.  The  accompanying  drawings  are  reproduced  in  figures  29-  34. 


Contract  1:  North  Wall  along  Ferry  Basin,  1913- 1914 


The  first  section  of  masonry  seawall,  built  along  the  north  side  of  the  ferry  basin  in  1913- 
1914,  consisted  of  a  single  type  of  wall  construction — a  deep  wall  on  a  concrete  bag-  work 
foundation  (fig.  29).  The  foundation  for  the  wall,  laid  in  a  trench  about  15  feet  wide  and  dredged 
to  solid  bottom  (about  30  feet  down),  consisted  of  a  dry  mixture  of  one  part  portland  cement, 
two  parts  sand,  and  three  parts  crushed  stone,  placed  in  jute  bags  and  laid  by  divers  in  three 
courses.  On  top  of  this,  a  leveling  course  (with  equal  parts  portland  cement  and  aggregate)  was 
poured  in  situ  between  steel  railroad  rails  to  provide  a  true,  level  base  for  the  wall.'9 

The  massive  concrete  blocks  (17  feet  high  with  an  8-  foot-  wide  base)  that  formed  the 
body  of  the  wall  below  mean  low  water  were  precast  on  land  in  a  single  pour  using  steel  forms 
(fig.  26).  The  concrete  mix  used  was  one  part  portland,  2.5  parts  sand,  and  5  parts  crushed  stone, 
which  was  apparently  too  stiff;  the  subsequent  four  contracts  would  use  a  1-  2-  4  mixture  for  the 
same  purpose.  After  curing,  the  blocks  were  hand-  finishing  to  obtain  a  more  impermeable 
surface,  and  "seasoned"  in  the  open  air  for  30  days.  They  were  then  lowered  onto  their  bag- 
work  foundation  using  cranes  on  floating  platforms  whose  chains  were  attached  via  grooves  that 
had  been  cast  into  the  blocks  (fig.  27).  Once  the  blocks  had  been  set  in  place,  dry  bags  of 
concrete  were  rammed  into  chain  grooves  in  adjacent  blocks,  forming  a  keyed  joint  between  the 
blocks. 

The  upper  11  feet  of  the  wall  that  extended  above  the  water  line  at  mean  low  water 
consisted  of  cast-  in-  place,  granite-  faced  concrete.  The  rock-  hammered  granite  facing  blocks, 
laid  in  courses  with  alternating  headers  and  stretchers,  formed  the  front  form  for  the  concrete; 
tongue-  and-  groove  boards  were  used  for  the  removable  back  formwork.  Each  granite  course 
was  laid  on  bedding  mortar  consisting  of  one  part  cement  and  three  parts  sand  (the  first  course 
laid  at  lowest  tide);  this  mixture  was  also  used  to  point  the  wall  after  its  completion.  Iron  ties  in 
the  top  of  each  stone  secured  the  granite  facing  to  the  concrete  that  was  poured  behind.20  The 


'9  The  use  of  rails  to  facilitate  leveling  is  not  included  in  the  specification;  it  was  a  modification  that  the 
Phoenix  Construction  Company  proposed  upon  submitting  their  bid  (letter  from  Alfred  North  Fry  to 
William  Williams,  February  5, 1913;  File  558A;  Box  55640;  Entry  9;  RG  85;  NARA  I).  This  modification  was 
subsequently  incorporated  into  the  specifications  for  Contracts  2  through  5. 

The  drawing  and  specifications  for  this  contract  also  describe  a  system  of  facing-  block 
reinforcement  whereby  iron  wedges  driven  in  Lewis  holes  (wedge-  shaped  cuttings)  in  the  back  center  of 
each  block  held  an  iron  tie  that  extended  to  the  back  of  the  wooden  formwork.  It  is  not  known  if  this 
technique  was  actually  used  for  this  contract,  since  this  detail  was  excluded  from  the  remaining  four 
contracts  that  just  had  the  iron  ties  in  the  top  of  the  blocks  extending  into  the  concrete  mass. 
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concrete  was  poured  in  phases  as  the  granite  facing  was  built  up.  The  concrete  mixture  used 
was  the  same  as  that  for  the  below-  water  blocks.  The  specifications  stated  that  no  more  than 
two  granite  courses  be  set  in  advance  of  a  pour;  that  this  sequence  was  followed  is  suggested  by 
one  of  the  contractor's  photographs  (fig.  16).  Bush-  hammered  capstones  topped  the  masonry 
wall,  which  was  surmounted  by  a  backing  log  and  iron  mooring  bollards,  the  latter  which  were 
removed  from  the  wood  crib  wall  and  reset. 

This  upper-  wall  construction  technique  was  used  at  least  in  part  for  all  five  seawall 
contracts,  even  when  differing  bottom  depths  and  conditions  necessitated  the  various 
foundation  configurations  that  will  be  discussed  subsequently. 

The  concrete  and  granite  wall  was  built  in  front  of  the  existing  cribwork.  The  drawings 
show  a  recommended  distance  of  9  feet  between  wall  and  crib  at  the  top,  tapering  to  about  3  feet 
at  the  bottom  (fig.  29,  upper  right);  in  the  construction  photograph,  however,  the  distance 
appears  slightly  greater  (fig.  16).  Although  Fry  had  recommended  that  the  space  between  the  old 
and  new  walls  be  filled  with  a  solid  material  such  as  gravel,  ash  (a  readily  available  waste  product 
from  the  Power  House,  and  from  the  coal-  fired  island  ferry)  was  instead  used  as  a  cost-  cutting 
measure.21 


Contract  2:  South  Wall  along  Ferry  Basin,  1915- 1917 


Before  construction  of  the  masonry  wall,  between  250  and  650  linear  feet  of  white-  pine 
sheet  piling  was  driven  behind  the  cribbing  at  the  east  end,  which  had  slipped  into  the  dredged 
trench."  Steel  was  first  proposed  for  this  purpose,  but  a  great  cost  increase  by  the  time  the 
contract  went  out  to  bid  (presumably  due  to  production  relating  to  World  War  I  mobilization) 
made  this  prohibitive.23  The  pine  piles  were  to  measure  4  by  8  inches  and  approximately  30  feet 
long.  They  were  to  be  driven  to  solid  bottom  by  a  steam  hammer,  set  into  concrete  anchors,  and 
secured  along  the  top  by  a  piece  of  pine  whaling  and  anchor  rods. 

The  second  section  of  masonry  seawall,  built  along  the  south  side  of  the  ferry  basin  in 
1914- 1915,  utilized  several  types  of  wall  construction  (Appendix  C  and  fig.  30).  The  entire  wall 
except  for  the  westernmost  end  by  the  ferry  slip  was  deep-  wall  construction.  This  was  either 
one  of  the  two  types  used  in  Contract  1.  One  type  consisted  of  a  bag-  work  foundation,  precast 
underwater  blocks,  and  a  granite-  faced  upper  wall.  The  other  type  was  used  where  the  bottom 
was  deemed  inadequate  to  carry  a  load-  bearing  wall  of  the  first  type.  It  was  similar,  but  used  a 


21  Letter  from  Francis  Belkamp,  Secretary,  Phoenix  Construction  Company,  to  Byron  H.  Uhl,  Acting 
Commissioner  of  Immigration,  November  24,  1913;  File  558;  Box  55640;  Entry  9;  RG  85;  NARA  I.  Also 
letter  from  Fry  to  Commissioner  of  Immigration,  September  30, 1915;  File  558C;  Box  55640;  Entry  9;  RG  85; 
NARA  I. 

22  "Specification  for  all  labor  required  for  sheet  Piling,  etc.  behind  present  crib  work  along  northeast 
face  of  Island  no.  2,"  August  12, 1915;  File  558C;  Box  55640;  Entry  9;  RG  85;  NARA  I. 

25  "Specification  for  all  labor  required  for  sheet  Piling,  etc.  behind  present  crib  work  along  northeast 
face  of  Island  no.  2,"  August  12, 1915;  File  558C;  Box  55640;  Entry  9;  RG  85;  NARA  I.  Also  letter  from  Fry  to 
William  Williams,  July  27, 1915;  File  558E;  Box  55640;  Entry  9;  RG  85;  NARA  I. 
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wood-  pile  and  mass-  concrete  foundation  instead  of  the  bag-  work  as  a  foundation  for  the 
underwater  blocks.  The  drawing  does  not  specify  exactly  where  along  the  wall  that  pile 
foundations  were  to  be  used,  but  the  borings  profile  (fig.  30,  lower  left)  shows  about  50  percent 
of  the  side  to  not  have  attainable  rock  bottom  (comprising  about  400  feet  of  the  760  feet  total 
estimated  by  the  specification  as  requiring  this  type  of  construction).  It  may  be  assumed  that 
these  are  the  areas  where  pile  foundations  were  used. 

Piles  for  these  foundations  were  specified  to  be  pine,  about  50  feet  in  length,  and  driven 
to  refusal.  After  confirming  that  these  were  in  the  correct  position,  mass  concrete  (1  part  cement 
to  2  parts  sand  to  3  parts  crushed  stone)  would  be  deposited  around  the  pile  tops  emerging  from 
the  bottom  to  within  1-  2  inches  from  the  pile  tops;  a  concrete  "mattress,"  enclosed  in  burlap  and 
a  wood  frame,  would  then  be  placed  on  the  pile  tops  as  a  foundation  for  the  underwater  blocks, 
and  the  blocks  immediately  after.  Construction  of  the  upper  wall  would  then  proceed  as  for  the 
deep  wall  on  bag-  work  foundations. 

The  other  type  of  construction  used  for  Contract  2  was  that  of  a  shallow  wall  on  piles,  at 
the  westerly  100  to  150  feet  of  the  wall  beside  the  ferry  dock.  This  area  was  extremely  shallow, 
and  deep  water  (and  hence  dredging  and  deep  construction)  was  not  required  for  ferry  passage. 
In  this  type  of  construction,  piles  were  driven  as  for  the  deep  wall  on  piles,  but  emerged  higher 
above  the  bottom.  A  wood  platform  was  then  framed  for  the  top  of  the  piles,  and  riprap  inserted 
to  fill  in  the  space  between  the  pile  platform,  piles,  and  cribwork  (fig.  31).  The  platform  was 
completed  with  a  planked  floor,  and  the  upper  wall  was  built  on  top  of  it.  In  this  method,  no 
underwater  precast  blocks  were  used.  The  shallow  wall  on  piles  was  anchored  to  the  cribwork 
behind  it  using  iron  anchor  bolts,  tied  into  the  existing  cribwork  by  means  of  pine  "dead  men" 
attached  to  the  inner  crib  face.24 

While  this  was  clearly  a  more  economical  method  of  construction  than  building  deep- 
wall  all  along  the  south  side  (as  had  been  done  for  the  north),  saving  the  expense  of  both 
dredging  and  casting  and  setting  the  massive  underwater  blocks  for  this  area,  it  was  evidently 
also  inferior.  The  1976  condition  report  documents  that  there  was  washout  all  along  the 
westernmost  area  (as  opposed  to  intermittent  areas  elsewhere  along  this  section  of  wall) 
corresponding  to  the  area  where  this  different  construction  method  was  used.25 

Like  the  wall  on  north  side  of  ferry  basin,  the  Contract  2  wall  was  built  in  front  of  the 
existing  cribwork.  The  drawing  shows  the  distance  between  the  new  wall  and  existing  cribwork 
to  be  9  feet  at  the  top,  like  Contract  1,  although  it  is  not  certain  if  this  was  followed  exactly  or  if 
(also  like  Contract  1)  the  distance  was  slightly  greater.  The  space  in  back  of  the  masonry  wall 
was  filled,  as  with  the  area  to  the  north,  partially  with  ash  and  partially  with  earth  and  stone 
ballast  from  War  Department  ships.26 


24  "Specification  for  all  labor  required  for  sheet  Piling,  etc.  behind  present  crib  work  along  northeast 
face  of  Island  no.  2,"  August  12, 1915,  paragraph  114,  and  figure  30;  File  558C;  Box  55640;  Entry  9;  RG  85; 
NARAI. 

25  Seawall  Rehabilitation  and  Walk  Repair-  Ellis  Island,  URS/Madigan-  Praeger,  Inc.  ( August  1976). 

26  Byron  Uhl,  Assistant  Commissioner,  to  Commissioner-  General  of  Immigration,  November  18, 1916, 
and  February  3, 1919;  File  558D;  Box  55640;  Entry  9;  RG  85;  NARA  I. 
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Contract  3:  Wall  along  Southeast  Sides  of  Islands  Two  and  Three, 

across  Basin  Between  Islands  Two  and  Three,  and 

along  Southwest  Side  of  Island  Three,  1918- 1920 


With  a  total  length  of  almost  1,500  feet,  the  third  seawall  contract  was  the  greatest  length 
constructed  at  one  time.  It  extended  from  the  southeast  corner  of  Island  Two,  along  the 
southeast  sides  of  Islands  Two  and  Three,  around  the  southwest  corner  and  up  the  southwest 
side  of  Island  Three  (fig.  32).  This  section  of  seawall,  like  the  second,  also  used  several 
construction  techniques  based  on  the  varying  bottom  conditions  and  the  function  of  the  wall. 
Much  of  this  wall  section  was  intended  simply  as  a  breakwater  and  retaining  wall  in  the 
relatively  shallow  waters  surrounding  Islands  2  and  3  (all  navigation  and  docking  occurred  in  the 
ferry  basin  between  Islands  1  and  2,  and  on  the  northeast  side  of  Island  1).  Therefore,  most  of  it 
was  built  directly  on  top  of  the  existing  wood  crib,  using  the  same  upper-  wall  construction 
techniques  as  for  the  two  earlier  contracts.  Using  the  cribbing  for  the  wall  foundation  was 
obviously  more  cost-  effective  than  dredging  for  and  constructing  a  new  foundation,  and 
allowed  work  to  proceed  relatively  quickly. 

The  construction,  consisting  of  series  of  buttressing  triangular  "counterforts"  extending 
from  the  top  of  the  masonry  wall  to  the  back  line  of  the  crib  work,  is  depicted  most  clearly  on 
the  lower  left  side  of  the  Scientific  American  cover  from  April  26, 1919  (fig.  20).  A  photograph 
submitted  by  the  contractors  illustrates  their  construction  (fig.  28).  These  counterforts  were 
revealed  in  test  pits  dug  in  2002  by  the  Army  Corps  of  Engineers. 

Deep-  wall  on  bag-  work  construction,  placed  in  a  dredged  trench,  was  used  in  the  gap 
between  Islands  Two  and  Three  where  there  was  no  preexisting  crib.  Deep-  wall  on  pile 
construction  was  used  for  33  feet  to  either  side  of  this,  presumably  to  "anchor"  what  would  have 
otherwise  been  a  freestanding  section  of  wall.  Both  of  these  wall  types — deep-  wall  on  bag- 
work  and  deep-  wall  on  piles — had  the  same  construction  as  their  counterparts  in  Contract  2. 
Deep-  wall  on  pile  construction  was  also  used  at  the  northeast  corner  of  Island  Two,  to  anchor 
the  corner  of  the  seawall  at  the  transition  from  the  already  constructed  deep  wall  of  Contract  2 
to  the  shallower  new  construction.27 

A 15-  foot  opening  between  Islands  Two  and  Three  was  left  in  the  upper  wall  to 
accommodate  a  walled,  reinforced  concrete  ramp  supported  by  piles  that  extended  from  mean 
low  water  at  its  lower  top  edge  to  grade  level  at  its  upper  edge,  50  feet  back  from  the  line  of  the 
wall.28  The  opening  and  ramp  can  be  seen  in  a  1920  photograph  (fig.  18). 


27  The  construction  of  the  seawall  at  the  southeast  corner  of  Island  Two  differs  slightly  from  the  deep- 
wall  construction  elsewhere  on  the  island,  in  that  the  foundation  for  the  upper  wall  was  cast  in  place  using 
sheet  piling  for  forms,  rather  than  lowering  a  precast  block;  see  figure  32,  details  of  Plan  and  Elevation  at 
"D,"  and  "Specification  For  All  Labor  and  Materials  Required  to  Construct  Section  of  Sea  Wall.. .Under 
'Sea  Wall  Contract  Number  Three'"  (Appendix  C),  paragraphs  71-  75. 

"Specification  For  All  Labor  and  Materials  Required  to  Construct  Section  of  Sea  Wall.. .Under  'Sea 
Wall  Contract  Number  Three'"  (Appendix  C),  paragraphs  63-  69. 
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Fill  was  deposited  between  Islands  Two  and  Three  before  the  construction  of  the  wall 
section  between  them.  It  was  obtained  from  ship  ballast,  and  from  the  dredging  for  Contract  4 
(which  had  gotten  underway  the  previous  year)  on  the  far  side  of  Island  One.29  Much  of  the 
cribwork  lining  the  space  between  the  islands  was  left  in  place.  One  exception  was  42  fender 
piles,  which  were  removed  from  the  slip  in  1918  for  use  along  the  seawall  at  the  north  of  the  ferry 
channel,  to  protect  the  wall  from  battering  by  docking  ferries.30 


Contract  4:  Northeast  Side  of  Island  One,  1918- 1920 


The  fourth  section  of  seawall  construction,  approximately  50  feet  offshore  and  450  feet 
along  the  center  of  the  northwest  side  of  Island  One,  consisted  exclusively  of  deep-  wall 
construction  on  bag-  work,  as  described  for  Contract  1  (fig.  33). 


Contract  5:  Northwest  Corner  of  Island  One,  1920- 1921 


The  fifth  section  of  seawall  construction  rounded  the  northeast  corner  of  the  island  and 
consisted  of  300  feet  of  deep-  wall  on  bag-  work  construction  along  its  northeast  side,  and  200 
feet  of  shallow-  wall  on  pile  construction  along  its  shallower  northwest  side  (fig.  34).  The  deep- 
wall  construction  was  the  same  as  that  described  for  the  preceding  contracts.  The  shallow-  wall 
construction  was  similar  to  that  described  for  Contract  2,  but  differed  in  that  the  platform 
supporting  the  upper  11  feet  of  the  wall  on  top  of  the  foundation  piles  was  a  12-  inch-  thick 
concrete  slab  instead  of  framed  wood  decking  (fig.  34,  upper  right  corner).  The  drawing  shows 
that  wood  piling  was  used  beneath  the  corner  foundation  for  reinforcement  in  this  area. 

The  riprap  used  under  the  pile  caps  of  the  foundation  came  from  the  ballast  of  War 
Department  ships.3'  The  fill  used  between  the  old  cribbing  and  new  seawall,  which  was  noted  as 
having  been  procured  "without  cost  to  the  government,"  was  therefore  probably  from  the  same 
source.32 


29  Letter  from  Byron  Uhl,  Assistant  Commissioner,  to  Commissioner-  General  of  Immigration, 
February  3, 1919,  and  letter  from  Fry  to  Acting  Commissioner  Baker,  August  25, 1919;  File  558D;  Box  55640; 
Entry  9;  RG  85;  NARA  I. 

30  Letter  from  the  Phoenix  Construction  Company  to  F.S.  Howell,  Civil  Engineer,  May  9,  1918;  File 
558D;  Box  55640;  Entry  9;  RG  85;  NARA  I. 

31  Letter  from  Byron  H.  Uhl,  Commissioner  of  Immigration,  to  Commissioner-  General  of  Immigration, 
February  3, 1919;  File  558D;  Box  55640;  Entry  9;  RG  85;  NARA  I. 

32  Letter  from  Byron  H.  Uhl,  Commissioner  of  Immigration,  to  Commissioner-  General  of 
Immigration,  January  11, 1921;  File  558G;  Box  55640;  Entry  9;  RG  85;  NARA  I. 
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Figure  31.  Lower  left  detail  of  Contract  2  drawing,  December  3, 1914. 
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WPA  ERA  THROUGH  DETENTION  CENTER  USE: 

CIRCA  1933-  1954 


The  specification  for  the  1933  seawall  that  completed  the  masonry  perimeter  is 
reproduced  in  Appendix  D.  The  accompanying  drawings  are  reproduced  in  figures  39-  45.  In 
contrast  to  the  previous  cribbing  and  seawall  contracts,  whose  specifications  were  almost  as 
detailed  as  the  accompanying  drawings,  here  the  drawings  provide  most  of  the  construction 
information  and  the  specifications  reinforce  their  details.  The  details  of  the  concrete 
specifications  reflect  two  advances  that  occurred  in  the  United  States  in  the  1930s.  These  were 
the  increased  sophistication  of  concrete  construction  (e.g.,  the  use  of  admixtures  to  manipulate 
working  properties),  and  the  development  of  professional  standards  by  the  portland  cement 
industry  (e.g.,  ASTM  slump  testing), 

Construction  for  all  of  the  remaining  wall  sections  consisted  of  precast  concrete  sheet 
piles  joined  by  means  of  tongue-  and-  groove  sections  along  their  bottom  half,  with  a  ledged 
profile  upon  which  to  rest  the  granite  facing  blocks  (fig.  35  and  lower  left  details,  fig.  41).  After 
the  piles  were  closely  driven  along  the  wall  section  (fig.  36),  granite  blocks  were  placed  in  a 
single  wythe  on  the  pile's  cast-  in  ledge  and  secured  with  galvanized  iron  anchors  and  a  mortar 
backing  (fig.  37).  The  length  of  the  facing  stones  was  alternated  to  create  the  impression  of 
headers  and  stretchers,  to  match  the  existing  seawall.  The  wall  was  topped  with  a  capstone,  and 
the  entire  granite  face  was  pointed. 

Each  pile  for  the  sections  other  than  Section  3  was  tied  into  structures  behind  the  seawall 
with  long  galvanized  iron  tiebacks.  The  Section  1  piles  were  tied  into  the  existing  wooden  crib 
and,  farther  back,  to  a  concrete  "dead  man"  inserted  in  the  riprap  (lower  left,  fig.  39).  The 
Section  2  and  4  piles  were  tied  into  concrete  dead  men  supported  on  wood  tension  piles  (figs.  40 
and  42),  and  the  Section  5  piles  were  tied  into  concrete  dead  men  both  at  the  front  and  at  the 
rear  of  the  existing  crib  (fig.  44). 

The  sheet  piling  of  Section  3  was  buttressed  with  square,  precast  concrete  piles  that  met 
the  back  of  the  sheet  pile  at  an  opposing  angle  (fig.  41). 

Sections  1, 2,  and  4  were  all  vertical  walls;  Sections  3  and  5  had  a  batten  to  match  the 
existing  seawall  that  they  abutted.  Sections  2, 4,  and  5  had  a  granite  parapet  wall  on  top  of  the 
piling  that  rose  above  grade. 
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MAINTENANCE  AND  REPAIR:  1976  -  PRESENT 


In  the  1976  condition  report  commissioned  by  the  park,  two  principal  causes  of 
structural  failure  in  the  seawall  were  found.  One  was  the  partial  to  complete  deterioration  of  the 
concrete  behind  the  granite  facing  stones  in  the  original  1913- 1921  wall  sections;  this  was  caused 
by  chemical  reaction  with  the  seawater,  tidal  and  wave  erosion,  freeze-  thaw  cycling,  and  the 
presence  of  numerous  pour  joints.  The  second  was  the  opening  of  joints  between  the  concrete 
sheet  piles  in  the  1934- 1935  wall  sections,  caused — the  report  speculated — by  careless 
installation.33  These  conditions  resulted  in  the  instability  of  the  wall  itself,  leading  to  the  loss  of 
granite  blocks,  and  in  the  loss  of  fill  from  behind  the  wall,  leading  to  sinkholes  around  the  island 
perimeter. 

No  documentation  of  the  extensive  work  carried  out  in  conjunction  with  the  1987 
seawall  rehabilitation  could  be  found.  About  half  of  the  seawall — 3,400  linear  feet — was 
reportedly  treated,  but  there  is  no  record  of  the  locations  of  treatment.  From  the  specifications, 
it  may  be  speculated  that  the  work  consisted  of  grouting  the  open  joints  in  both  the  1910's 
concrete  footing  and  in  the  1930's  concrete  sheet  piles,  repointing  and  regrouting  the  granite 
facing  (following  cleaning  by  pressure  washing),  and  resetting  the  loose  stones.  A  portland 
cement-  based  grout  was  used,  and  was  probably  both  pressure-  injected  and  hand-  packed.34 
The  existing  project  specifications  either  represent  a  preliminary  draft,  or  were  not  carefully 
followed.  This  is  based  on  the  fact  that  apparently  neither  the  excavations  (a  linear  trench  along 
the  wall  measuring  6  feet  by  15  feet),  nor  the  filling  and  compaction  that  was  specified  to 
preempt  any  incipient  sinkholes,  were  undertaken.35 

The  1997  work  on  the  seawall  along  the  south  side  of  the  ferry  slip  consisted  of  resetting 
the  fallen  stones  with  steel  pins  where  the  iron  anchors  had  been,  blasting  the  back  stone 
surfaces  with  a  coal-  slag  air  abrasive,  and  injecting  grout  behind  the  wall.  A  mixture  of  grouts 
that  were  hydraulic  cement-  based  and  calcium-  free  were  used.  Made  by  Specon,  Inc.,  these 
were  Powergrout™  (slower-  setting)  and  Powerplug™  (faster-  setting).36 


33  URS/Madigan-  Praeger,  p.  3.  In  the  construction  photographs,  the  installation  of  the  sheet  piles 
appears  to  be  careful  and  regular  (figs.  36-  37). 

34  Project  Manual  for  Docking  Facilities  and  Seawall  Repair,  Ellis  Island,  Statue  of  Liberty  National 
Monument,  Beyer  Blinder  Belle  (New  York:  September  22, 1987).  Statue  of  Liberty  /Ellis  Island  Library. 

35  Correspondence  (e-  mail)  between  Richard  Holmes  and  John  Pousson,  June  16, 2003. 

36  Conversation  with  Peter  O'Dougherty,  Ellis  Island  Facilities  Manager,  May  2003. 
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MORTAR 


All  bedding  and  pointing  mortar  for  the  granite  facing  stones  was  specified  to  consist  of 
portland  cement  and  sand  only,  in  a  i:  3  mix  for  the  first  and  third  contracts  (1913  and  1918),  and  a 
1:2  mix  for  the  rest  of  the  contracts,  including  the  1933- 1935  wall  sections.37  The  sand  was  to  be 
sharp  and  varied  in  size  up  to  an  eighth  of  an  inch.  The  only  section  of  original  mortar  that 
remains  today  is  in  the  parapet  wall  in  front  of  the  Ferry  building,  dating  from  1934.  All  other 
original  mortar  was  removed  during  the  1940's  and  1987  repointing.38  It  is  probable  that  the 
repointing  mix  used  in  the  1940's  was  similar  to  the  1:2  portland  mix  used  for  the  1933- 1935 
seawall  construction,  since  the  latter  had  been  accomplished  fairly  recently,  and  the  repointing 
would  have  had  to  match  the  existing  wall  sections. 

The  bedding  mortar  in  1987  consisted  of  a  2:1:9  mixture  of  portland  cement,  hydrated 
lime,  and  sand,  and  the  joints  were  pointed  with  Speed  Crete  joint  grout  or  an  equivalent.39 
Mortar  analysis  was  not  undertaken  for  this  report,  because  only  one  of  the  original  mixes 
survived,  and  the  results  would  not  have  shed  light  on  the  primary  historical  or  developmental 
questions  about  the  seawall. 


57  See  Appendices  C  and  D. 

38  Conversation  with  Peter  O'Dougherty,  Ellis  Island  Facilities  Manager,  January  2003. 

39  Beyer  Blinder  Belle. 
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With  few  exceptions,  the  structures  used  to  expand  and  stabilize  Ellis  Island  between 
1890  and  1935  are  still  in  place  on  the  island.  The  lower  part  of  the  wooden  cribwork 
infrastructure  that  contained  the  expansion  landfill  and  that  functioned  as  the  island's  first 
seawall  in  1890- 1907  exists  in  situ  below  water  and  below  grade.  Most  of  the  concrete  and  stone 
seawall  that  surrounds  the  island  today,  constructed  between  1913  and  1935,  was  built  either  in 
front  of  or  on  top  of  this  cribbing.  Although  specific  recommendations  for  the  seawall 
treatment  are  beyond  the  scope  of  this  report,  it  is  hoped  that  the  main  theme  presented  here — 
that  of  the  chronologically  and  structurally  layered  nature  of  the  seawall — will  help  to  focus 
treatment  decisions. 

The  treatment  proposed  for  the  seawall  is  rehabilitation.  The  Secretary  of  Interior's 
Standards  for  the  Treatment  of  Historic  Properties  states  that  in  rehabilitation,  "historic 
building  materials  and  character-  defining  features  are  protected  and  maintained,  [but]  latitude 
is  given. ..to  replace  extensively  deteriorated,  damaged,  or  missing  features  using  either 
traditional  or  substitute  materials."40  In  the  context  of  a  historical  engineering  structure  such  as 
the  seawall,  additions  to  the  existing  system  such  as  anchors  or  other  elements  that  enable  the 
structure  to  maintain  its  function  are  also  given  leeway  for  inclusion.  Standard  9,  however,  adds 
the  caveat  that  "New  additions,  exterior  alterations,  or  related  new  construction  will  not  destroy 
historic  materials,  features,  and  spatial  relationships  that  characterize  the  property." 

In  selecting  a  specific  rehabilitation  strategy,  a  conservative  approach  to  the  maintenance 
of  original  structure  and  retention  of  original  material  is  urged.  It  is  important  that  the  seawall 
construction  from  the  island's  history  of  expansion  from  1890  through  1935  be  preserved  to  the 
fullest  extent  possible.  Preservation  of  the  wood  and  masonry  structures,  both  visible  and 
buried,  is  important  on  several  levels.  First,  the  sequence  of  varied  seawall  construction 
preserves  a  record  of  the  physical  history  of  the  island.  The  original  wood  cribbing,  most  of 
which  exists  in  situ  within  the  landfill  of  the  island,  is  an  archeological  resource  to  be  "protected 
and  preserved  in  place.  If  such  resources  must  be  disturbed,  mitigation  measures  must  be 
undertaken"  (Standard  8). 

In  the  case  of  the  wood  cribbing,  too,  there  is  a  structural  necessity  for  taking  a 
conservative  approach  to  its  rehabilitation.  Although  in  varying  conditions,  the  cribbing 
continues  to  retain  the  majority  of  the  landfill  for  the  island  extensions.  The  masonry  seawall 
was  not  intended  to  be  a  retaining  wall  for  the  entire  island,  but  to  function  as  a  durable 
protective  breakwater  and  "second  front"  of  protection  that  retained  smaller  amounts  of  fill 
between  it  and  the  crib.  Any  stabilization  measure  addressing  the  washing-  out  of  fill  material 
must  take  into  account  the  condition,  structure,  and  placement  of  the  wood  crib.  The  crib's 
condition  should  be  addressed  where  there  are  problems,  and  the  areas  that  are  in  good 
condition  should  not  be  compromised  in  any  way. 

Finally,  and  more  generally,  the  continuum  of  seawall  structures  preserved  at  Ellis  Island 
is  of  value  for  its  representation  of  engineering  history  at  a  time  of  rapid  technological  change, 
and  should  be  preserved  as  such.  The  different  phases  of  seawall  construction  illustrate  a  series 
of  changing  solutions  for  a  large-  scale  marine  engineering  work,  from  that  of  a  large-  scaled 


40  Kay  D.  Weeks  and  Anne  E.  Grimmer,  The  Secretary  of  the  Interior's  Standards  for  the  Treatment  of 
Historic  Properties,  with  Guidelines  for  Preserving,  Rehabilitating,  Restoring,  and  Reconstructing  Historic 
Buildings  (Washington,  DC:  NPS,  1995),  p.  63. 
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timber  construction,  to  that  of  a  load-  bearing  concrete  and  stone  wall,  to  that  of  a  precast 
concrete  assembly  exploiting  both  the  tensile  and  compressive  properties  of  the  material. 

In  summary,  it  is  recommended  that  the  design  solution  selected  for  seawall 
rehabilitation  preserve  the  structure  and  materials  of  the  original  wood  crib  and  masonry  wall 
constructions  to  the  fullest  extent  possible. 
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Breakwater:  a  protective  structure  built  from  the  seabed  to  protect  an  anchorage,  harbor,  or 
basin  from  wave  action. 

Bulkhead:  a  retaining  structure  or  partition  primarily  intended  to  prevent  land  from  sliding  into 
the  sea.  A  secondary  purpose  is  to  protect  the  upland  against  damage  from  wave  action. 

Crib:  a  massive  box  made  out  of  interlocking  wood  beams  that  is  filled  with  rocks  ("riprap"— 
see  below)  for  ballast  and  stability.  A  crib  may  function  as  a  breakwater,  seawall,  bulkhead, 
and/or  as  an  underwater  foundation  for  building. 

Cribbing,  Crib  Work:  a  crib  wall  along  some  distance,  or  an  assembly  of  cribs. 

Dredging:  the  excavation  of  the  bottom  of  a  water  body  using  mechanical  or  hydraulic 
machines,  often  to  provide  sufficient  depths  for  navigation  or  to  reach  a  solid  surface  upon 
which  to  build. 

Hydraulic  Boring:  an  investigative  technique  in  which  a  long  sampling  tube  is  forced  into  the 
harbor  floor  using  hydraulic  power  and  is  then  removed,  extracting  a  cross-  section  of  the 
below-  grade  material.  Upon  examination  and  analysis,  an  array  of  these  sample  cores  will 
indicate  bottom  conditions  that  will  be  encountered  during  dredging  and  construction, 
including  the  depth  below  mean  low  water  at  which  foundations  can  be  constructed. 

Mean  High  Water  (MHW):  average  height  of  all  of  the  high  waters  recorded  at  a  given  place 
over  a  19-  year  period.  For  shorter  periods  of  observations,  corrections  are  applied  to  eliminate 
known  variations  and  reduce  the  results  to  the  equivalent  of  a  mean  19-  year  value. 

Mean  Low  Water  (ML  W):  average  height  of  all  of  the  low  waters  recorded  at  a  given  place 
over  a  19-  year  period.  For  shorter  periods  of  observations,  corrections  are  applied  to  eliminate 
known  variations  and  reduce  the  results  to  the  equivalent  of  a  mean  19-  year  value. 

Riprap:  stones  of  varying  sizes  placed  in  cribs  for  fill  and  ballast,  or  behind  cribs  for  crib 
stabilization.  In  some  areas  of  the  seawall,  riprap  was  also  used  a  protective  mound  around 
pilings  upon  which  a  wall  foundation  platform  was  built. 

Seawall:  a  massive  structure  built  along  a  portion  of  the  shore  to  prevent  erosion  and  other 
damage  by  wave  action.  Often  functions  as  retaining  wall  for  earth  against  its  shoreward  face. 
Generally  more  massive  and  capable  of  resisting  greater  wave  forces  than  a  bulkhead. 


95 


PART  VI. 
BIBLIOGRAPHY 


97 


Condition  Survey,  Ellis  Island  Ferry  Slip.  Simpson  &  Brown,  Inc.  for  Mueser  Rutledge 

Consulting  Engineers.  New  York:  February  14,  2000.  Statue  of  Liberty/Ellis  Island 
Library. 

Eleey,  Patrick,  et  al.  Cultural  Landscapes  Inventory,  Ellis  Island,  Statue  of  Liberty  National 
Monument.  Brookline,  MA:  National  Park  Service,  Olmsted  Center  for  Landscape 
Preservation,  2001. 

Pitkin,  Thomas  M.  Keepers  of  the  Gate:  A  History  of  Ellis  Island.  New  York:  New  York 
University  Press,  1975. 

Pousson,  John  F.  An  Overview  and  Assessment  of  Archeological  Resources  on  Ellis  Island,  Statue  of 
Liberty  National  Monument,  New  York.  Rockville,  MD:  U.S.  Department  of  Interior, 
National  Park  Service,  Denver  Service  Center,  Eastern  Team,  1986. 

Project  Manual  for  Docking  Facilities  and  Seawall  Repair,  Ellis  Island,  Statue  of  Liberty  National 
Monument.  Beyer  Blinder  Belle.  New  York:  September  22, 1987.  Statue  of  Liberty/Ellis 
Island  Library. 

Report  of  the  Ellis  Island  Committee.  March  1934.  Reprint,  The  American  Immigration  Library,  A 
Facsimile  Reprint  Collection.  New  York:  Jerome  S.  Ozer,  1971.  Statue  of  Liberty/Ellis 
Island  Library,  JV6481 1934a. 

Seawall  Rehabilitation  and  Walk  Repair-  Ellis  Island.  URS/Madigan-  Praeger,  Inc.  New  York: 
August  1976.  Statue  of  Liberty/Ellis  Island  Library. 

Stakley,  J.  Tracy.  Cultural  Landscape  Report  for  Ellis  Island,  Statue  of  Liberty  National 

Monument:  Site  History.  Brookline,  MA:  National  Park  Service,  Olmsted  Center  for 
Landscape  Preservation,  2003. 

Unrau,  Harlan  D.  Historic  Structure  Report  Ellis  Island,  Historical  Data,  Statue  of  Liberty 
National  Monument,  New  Yorkl  New  Jersey.  Denver,  CO:  U.S.  Department  of  the 
Interior,  National  Park  Service,  Denver  Service  Center,  1981. 


99 


PART  VII. 
APPENDICES 


IOI 


APPENDIX  A. 

Specification  for  the  Construction  of 
Island  One 


From  Box  601,  Entry  8,  RG 121,  NARA II 
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SPECIFICATION 

For  Building  Cribs  for  United  States  Government  at  Ellis 

Island,  New  York  Harbor. 

Plans  to  be  seen  at  the  Office  of 

Superintendent  of  Repairs, 

United  States  Public  Buildings, 
Room  104  Court  House  and  P.O. Building, 
New  York,  June  5th,  1890. 

The  amount  of  work  to  be  done,  the  size  of  different 
Cribs,  and  the  lines  that  they  are  to  be  built  on,  will  be 
entirely  in  aacord  with  the  plans  accompanying  these  Speci- 
fications. 

Bidders  must  satisfy  themselves  by  personal  examination 
of  the  locality,  or  whatever  means  they  may  prefer  as  to 
the  accuracy  of  the  soundings  and  shall  not  at  any  time 
after  the  submission  of  their  estimate,  dispute  or  complain 
of  any  misunderstanding  of  the  Specification  Or  Plans. 

The  Contractor  will  be  obliged  to  complete  the  work  to 
the  entire  satisfaction  of  the  Superintendent  of  Constructi- 
on, and  it  is  to  be  expressly  understood,  that  no  deviation 
from  the  Plans  or  Specification  will  be  allowed  in  any 
respect  whatever,  except  by  written  consent  from  the  Super- 
intendent, when  he  deems  such  alteration  necessary  for  the 
best  interest  of  the  Government. 

The  Superintendent  of  Construction  shall  have  the 
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power  at  all  times  to  reject  any  work  that  he  does  not 
consider  in  strict  conformity  with  the  Plans  and  Specifica- 
tion. 

The  work  to  be  done  under  this  Contract  is  to  be 
commenced  within  five  days  after  the  date  of  contract,  and 
to  be  finished  on  or  before  the  25th  day  of  October,  1890. 
And  the  damages  to  be  paid  by  the  Contractor  for  each  day 
after  the  time  for  fulfillment  of  Contract  has  expired  will 
be($50)  Fifty  Dollars  per  day. 

Bidders  will  submit  a  price  for  the  whole  work,  and 
will  give  Bonds  for  the  faithful  performance  of  the  Contract 
in  the  sum  of 

The  Main  Crib  on  the  Southerly  side  of  the  Island, 
beginning  at  the  shore  and  extending  as  described  on  the 
plan,  will  be  built  in  the  following  manner: 

It  will  be  twenty- two  feet  wide  on  the  bottom  and 
eighteen  feet  wide  on  the  top,  and  will  be  sunk  twelve 
feet  deep,  below  mean  low  water,  excavated  by  the  Contractor 
to  receive  Crib. 

Crib  will  be  framed  on  eight  courses  of  longitudinal 
sills  of  12"  x  12*  yellow  pine,  placed  at  equal  distance  so 
as  to  cover  full  width  of  the  Crib,  running  its  entire 
length. 

The  bottom  timbers  or  framing  logs  in  these  sills  will 
be  in  lengths  of  not  less  than  thirty  feet,  except  end 
lengths,  which  may  be  shorter  if  necessary,  and  where  len- 
gths join,  to  be  scarfed  with  two  feet  six  inch  scarfs, 


ew  bolted  together  with  four  3-4"  x  14"  iron  screw  bolts 
mt  and  wishers. 

On  top  of  these  longitudinal  sills,  a  course  of  cross 
sills  will  be  laid  at  intervals  of  every  six  feet.   They 
will  be  of  round  spruce  logs  of  sufficient  length  t©  reach 
the  full  width  of  Crib  in  single  piece-  let  down  to  the  u  isr 
under  sills,  ffcxMx  four  inches  at  each  crossing  and  fas- 
tened to  the  under  sills  with  3-4*  x  18"  iron  dock  spike. 

Floor.        On  top  of  the  cross  sills,  a  close  floor  of  round  logs 
will  be  laid  longitudinally,  they  are  to  be  of  straight 
pine  or  spruce,  not  less  than  6*  at  small  end  and  in  lengths 
of  not  less  than  forty  feet,  except  the  end  logs  to  finish 
a  course.   These  logs  will  be  laid  with  butt  joints  to  come 
only  over  the  center  of  the  cross  sills,  arid  to  break 
joints  in  a  proper  manner.   Each  floor  log  to  be  fastened 
at  each  crossing  to  the  sills  beneath  with  5-8"  iron  dock 
spike,  long  enough  to  penetrate  at  least  8"  into  the  sill 
beneath.  Where  floor  logs  butt,  they  will  be  spiked  with 
5-8"  iron  dock  spike  of  sufficient  length  to  penetrate  the 
under  stick  at  least  8". 

These  floor  logs  are  to  be  notched  down  at  each  bear- 
ing to  the  sills  beneath. 

Braces.        On  top  of  the  floor,  a  row  of  transverse  braces  will  be 
laid  at  intervals  of  every  six  f^et.   They  will  extend  the 
full  width  of  the  Crib,  in  single  lengths,  and  be  not  less 
than  8"  at  the  small  end,  spiked  down  to  the  floor  every 
five  feet  with  3-4"  iron  dpok  spike  of  sufficient  length  to 
penttrate  at  least  6"  into  the  under  stick. 


Above  the  row  of  transverse  braces,  a  row  of  longitudi- 
nal braces  will  be  laid.   The  front  arid  rear  rows  will  be 
double  logged,  and  the  intermediate  rows  (single)  placed  a 
distance  so  as  to  form  five  feet  square  bays  with  the  trans- 
verse braces.   They  are  to  be  notched  down,  and  fastened  to 
the  transverse  braces  beneath  Nirith  5-6*  x  16"  iron  dock 
spike,  except  the  butts  which  will  be  fastened  with  3-4" 
iron  dock  spike  of  sufficient  length  to  penetrate  under  log 
at  least  8" . 

These  longitudinal  logs  are  to  be  in  lengths  of  not 
less  than  thirty-five  and  upward  feet,  not  less  than  6*  at 
the  small  end,  exo°pt  the  end  where  shorter  pieces  will  oe 
used  to  finish  out  the  course.  Where  joined  tn^se  logs  will 
lap  each  other  at  least  two  bays. 

From  this  course  up  to  low  water  mark,  the  Crib  will  be 

built  up  of  Alternate  courses  of  longitudinal  and  cross 

braces.   Spaced,  fastened  and  of  the  same  size,  quality  and 

ai  saber  as  the  first  two  courses  heretofore  described. 

UPPER  Por|-     From  mean  iow  water  mark  up  to  the  gxaue  required 

lion  of 

Main  Crib | which  will  be  about  five  feet  above  high  water  mark,  to  the 

top  course  of  timbers, the  main  feee  of  the  Crib  will  be 

built  up  of  courses  of  square  sawed  yellow  pine  cf  12llxl2M 

laid  in  l?ji^ths  of  not  less  than  thirty  feet  except  the  end 

engths  to  carry  out  the  course  which  may  be  shorter.   The 

bottom  course  will  be  laid  upon  a  tier  of  transverse  logs, 

which  will  be  flattened  to  receive  it,  where  lengths  join 

in  the  bottom  course. 


This  course  will  be  fastened  to  each  transverse  log 
neath  it  with  7-8*  x  20"  iron  dock  spikes.   Each  course 

trill  be  fastened  to  the  course  beneath  it  at  distance  of 

/ 

about  six  feet,  with  7-8"  iron  dock  spike  22*  long.   These 

face  timbers  will  butt  up  squarely,  butts  to  come  only 
between  the  cross  ties,  and  break  joints  in  a  proper  manner. 
One  bolt  at  each  butt. 

The  balance  of  the  Mamn  Crib  from  low  water  up  to  the 
required  height  will  be  built  up  of  alternate  courses  of 
longitudinal  and  transverse  logs,  placed,  distanced  and 
fastened  in  the  same  manner  as  described  for  lower  portion 
of  the  Crib.   The  rear  rows  of  longitudinal  logs  and  the  in- 
termediate rows  spaced  so  as  to  form  bays  with  the  trans- 
verse logs  six  feet  square. 

The  longitudinal  logs  are  to  be  in  lengths  of  not  less 
than  35  feet  and  upwards,  6  inches  at  the  small  end,  where 
joining,  th°y  will  lap  at  least  two  bays.   The  transverse 
braces  will  be  placed  every  six  feet.  They  will  be  in  sing- 
le lengths  for  the  full  width  of  the  Crib  and  not  less  than 
8  inches  at  the  small  end.   These  cross  braces  will  be  dove- 
tailed into  the  face  timbers.  These  dove- tails  are  to  be  not 
less  than  six  inches  deep  and  eight  inches  wide,  and  as  much 
longer  as  the  size  of  the  stick  will  admit,  or  as  the  Super- 
intendent of  Construction  may  direct. 

The  dove- tails  are  to  be  properly  out,  leaving  square 
shoulders  which  will  fit  snug  into  the  face  timber.  The  dove 
tailed  heads  of  the  cross  braces  will  be  fastaned  to  the 
face  timbers  with  1-2"  x  12"  iron  dock  spikes. 


The  main  Crib  from  the  flooring  up  tc  within  one  foot 
I  of  the  level  of  the  unaer  side  of  the  backing  log  will  be 
filled  up  with  suitable  sized  stone,  no  stone  to  be  larger 
than  eighteen  inches  in  its  largest  dimensions  and  with 
smaller  stone  to  fill  in  the  spaces. 

The  old  Crib  for  a  distance  of  (163) feet  one  hundred 
and  sixty- three  feet  to  be  removed  to  low  water  mark  by  the 
Contractor,  to  make  room  for  the  new  work,  and  face  of 
present  Crib  to  be  close  piled  with  12  inch  diameter  at 
butt  spruce  piles  and  be  driven  to  a  depth  of  15  feet  below 
low  water  mark. 

The  balance  of  the  Cribs  consisting  of  the  inshore 
Crib,  running  East  and  West,  and  connect ing  with  present 
bulkhead.   The  Crib  oiv  the  West  side  of  the  Island  running 
North  and  South,  and  the  outer  Crib  running  East  and  West, 
and  Crib  on  North  side  of  Island,  all  as  described  and 
shown  on  the  plan  accord* ing  to  the  measurements  and  si2.es 
thereon,  must  be  built  in  exactly  the  same  manner  as  here- 
tofore described  for  the  Main  Crib. 

All  the  materials  to  be  of  the  same  size  and  quality. 

These  Cribs  will  be  sunk  to  level  of  Basin  dredging 
12  feet  in  depth  below  mean  low  water  and  IS  feet  wide  at 
bottom  and  15  feet  wide  at  top  which  will  be  excavated  by 
the  Contractor.  The  inshore  Crib,  or  bulkhead,  running 
East  and  West,  will  be  built  from  low  water  mark  up  to  the 
required  height  on  its  outer  face  with  sawn  yellow  pine 
timber  of  12*  x  12".  Also  face  in  similar  manner  the  inner 
face  of  the  breakwater  at  southerly  side  of  basin. 


f-  oring 

Ir^StS. 


Outer  Coi 
ners. 


/he   Cribs  on  the  Westerly,  Northerly  and  Easterly  side 
the  Island  will  be  built  from  low  water  up,  from  bottom 
to  top  of  round  spruce  logs,  same  as  main  Crib  with  two 
sawn  timbers  12  x  12  yellow  pine  at  top  fastened  with  the 
same  size  iron  and  in  the  same  manner. 

There  will  be  Mooring  Posts  along  the  entire  front  of 
the  Crib  in  basin  placed  aboyt  50  feet  (fifty  feet)  apart 
as  shown  on  the  plans.  These  Mooring  Posts  will  be  of  pine, 
not  less  than  16"  diameter  at  the  butt,  well  braced  and 
checked  to  the  backing  piece  with  four  (4)  pieces  of  6"  x 
10"  yellow  pine  plank  bearing  against  the  hull  of  the  posts 
and  ties,  and  spiked  thereto  with  1-2*  x  12"  iron  dock 
spikes. 

The  Mooring  Posts  are  to  be  cut  off  and  rounded  on  the 
head  about  four  feet  above  the  backing  log,  and  to  be  painted 
with  two  coats  of  white  lead  and  linseed  oil,  and  to  be 
placed  close  to  string  piece. 


Half  Roui|d     A  half  round  white  oak  fender,  not  less  than  5*  x  8", 
Fenders. 

12  feet  long  will  be  placed  each  side  of  each  row  of  brace- 


heads,  properly  fastened  to  the  face  timber  with  six  3-4* 
iron  cb  ck  spikes  12  inches  long.   They  will  be  neatly 
trimmed  off  even  with  the  top  course  of  face  timbers. 
The  two  outer  corners  of  the  Cribs  will  be  close 
■  fendered  with  four  inch  white  oak  plank,  not  less  than  12 
feet  long,  for  a  distance  back  of  8  feet  on  each  side  of  a 
corner,  each  plank  to  be  placed  vertically,  and  secured  to 
the  face  timbers  with  6  3-4*  x  12"  iron  dock  spikes. 


Xity 

.mber. 


Fender 
Piles 


/here  will  be  three  corner  bands  placed  on  each  corner, 
jy   are  to  be  3-411  x  4"  first  quality  of  wrought  iron  five 
feet  on  each  arm,  secured  with  eight  3-4"  ,  and  12*  long 
round  iron  dock  spikes,  counter  sunk  heads  to  each  band. 

All  timber  used  in  the  work  will  be  of  new  sawed 
yellow  pine,  entirely  free  from  wind  shakes,  decay,  knots 
and  other  defects  injurious,  in  the  opinion  of  the  Superin- 
tnedent  of  Construction,  to  its  strength  or  uuribility. 

The  cross  sectional  area  of  sap,   or  wane,  or  of  both 
combined,  must  not  exceed  two  square  inches. 

All  timber  must  be  of  first  quality  in  every  respect, 
and  what  is  known  as  North  Carolina  Yellow  Pine  will  not  be 
accepted  as  yellow  pine  under  this  contract. 

All  scarfs  and  joints  must  be  accurately  fitted,  equal 
to  in  all  respects  to  first  quality  of* Bridge  building.  No 
blocking  or  shinning  pieces  will  be  allowed  to  make  good 
joints. 

All  work  to  be  done  under  these  specifications,  must 
be  to  the  satisfaction  of  the  Superintendent  tff  Construction 
and  all  material  and  workmanship  shall  be  subject  to  the 
inspection  and  rejection  of  said  Superintendent. 

At  the  Easterly  ends  of  Crib  work  and  corners,  there 
must  btf  driven  oak  fender  piles  not  less  than  5  in  number, 
and  30  feet  in  length  and  not  less  than  13"  at  butt.   Piles 
similar  in  diameter  must  be  driven  at  intervals  of  20  feet 
along  the  entire  outer  face  of  the  Crib  work,  and  inner  face 
of  breakwater  crib. 

All  f end ?r  piles  to  be  striped  of  bark  and  securely 


String 
Pieces. 


Bracing. 


Flooring 

and 
Sleepers, 


;ces  of  Crib.  Also  chock  all  fender  piles  by  wooden 
shocks,  12  x  12  x  5  feet  in  length  well  bolted  to  face  of 
dock,  with  4  3-4"  iron  bolts,  20*  long.  All  fender  piles  mt 
must  be  cut  to  a  uniform  height  of  five  feet  above  top  of 
string  piece. 

These  piles  must  be  sound  and  straight  and  not  less 
than  six  inches  at  the  small  end.  Care  must  be  taken  in 
driving  piles  net  tc  split  same. 

String  pieces  of  12"  x  12*  sawed  yellow  pine  timber  in 
lengths  not  less  than  30  feet,  except  where  required  closer 
will  be  placed  on  top  of  Crib  its  entire  length  on  outer 
face  of  bulkhead  and  breakwater  and  ends  of  entire  Crib 
work,  they  must  be  half  lapped  at  joints  not  less  than  24 

inches  long  each  joint,  and  will  be  fastened  to  timber 

by 
beneath  them,. two  7-8*  x  22"  dock  spikes  and  also  by  a 

similar  spike  at  every  six  feet  between  joints. 

Brace  the  string  pieces  at  corners  by  diagonal  braces 

of  12*  x  12*  yellow  pine  dove- tailed  in  and  fastened  at 

each  end  by  two  dock  spikes  of  proper  size. 

Provide  yellow  pine  floor  timber  not  less  than  3"  x  10" 
in  width  ami  thickness,  and  spike  same  at  proper  intervals, 
to  sleepers  of  yellow  pine  6"  x  12",  tnese  sleepers  to  be 
framed  in  and  fastened  in  approved  manner,   and  extend  a 
distance  of  6  feet  apart  from  centers,  40  feet  from  face  of 
bulkhead  of  Crib  work,  towards  the  building  line,  and  beyond 
I   same  at  either  end. 


Wrought 
Iron 


Finally. 


In  rear  of  Crib  there  will  be  two  longitudinal  rows  of 
bearing  piles  of  spruoe,  12*  at  butt  and  six  feet  from  cen- 
ters, each  row  to  be  capped  longitudinal  with  12  x  12 

s 
yellow  pine  joints,  to  be  scarfed  with  2  feet  scarfs,  and 

bolted  to  heads  of  piles  with  one  7-8"  x  22"  dock  bolt. 

A  Ranger  to  be  placed  every  six  feet  and  bolted  to  Crib  and 

capping  with  3-4"  x  20"  bolts  to  each  crossing,  a  decking 

of  3"  yellow  pine  spiked  at  each  crossing  with  one  7-16" 

x  7*  spike. 

Return  to  be  floored  as  above  in  similar  manner,  and 

crib  work  running  at  right  angles  with  Mam  Crib  at  East  end 

of  Island,  to  be  floored  in  similar  manner,  or  as  above 

described. 

All  wrought  irotuused  must  be  of  best  quality,  and 

capable  of  being  ^«nt  over  a  cylinder  2"  in  diameter. 

The  Contractor  to  carefully  examine  plans  and  to  read 

these  Specifications  and  note  any  omission  (if  such  exist) 

and  to  notify  the  Superintendent,  before  signing  of  Contract 

During  the  prosecution  of  the  work,  the  Contractor 

shall  place  proper  and  sufficient  safeguards  for  prevention 

of  accidents,  and  shall  place  signal  lights  every  night, 

as  axi  many  as  may  be  required,  and  be  responsible  for  all 

damage  arising  from  neglect  of  taking  proper  precautions 

to  prevent  accident. 

It  is  intended  and  fully  understood  that  the  work  is  to 

be  completely  finished  according  to  the  true  intent  and 

meaning  of  the  several  drawings  and  specifications,  and  any 

work  designated  on  the  plans  and  drawings  and  not  included 

in  this  specification,  nr  vir»a  <r« — '   -  -  ' 


4 


any  extra  charge. 

All  to  be  finished  in  conformity  with  the  general 
style  of  work. ' 


SPECIFICATION 
for 
DREDGING  AT   ELLIS   ISLAND,    N.    Y.    HARBOR. 
—  :o:  — 

The  dredging  to  be  done  under  this   contract,    em- 
braces the  removal  of  all  material  other  than  solid  rock, 
including  all  mud,    sand,    shells,    clay,    gravel,    loose  stones, 
and  old  cribs  from  low  water,    to  a  depth  of  12   feet,    or  to 
a  level  bed  below  mean  low  water.        The  area  to   be  dredged 
over,    will  be  in  accordance   with  the  line   furnished  by    Su- 
perintendent  of  Construction,    and  in  accordance  with   the 
plans  on  file,    in  the  office   of  said  Superintendent. 

All  material   dredged  will   be  paid  for  by    the   cubic 
yard,    measured  in  the  scows,    or  basins  to  be   filled,    and 
any  material  not  measured  before   removal  will  not    be   paid 
for. 

Contractor  is  to  fill    the   inner   basin   formed  by 
present    bulkhead,    and  new  cribwork     north,    east   and  west   of 
same,    with  hard  material  dredged  from  channel   and  main  basin, 
or  obtained  from  city   by   scows,    to   level  of  dock   floor,    and 
dredging  must    begin  at    easterly  and  westerly   ends  of  present 
bulkhead,    and  inner  face   of   same  and   continue   to    intersec- 
tion with  crib,    rooming  north  and  west,    at   each  end  of 
Island  at    right    angles  with  southerly    front    of  bulkhead,    and 
the  continuation  of   same. 

The  contractor  for  dredging  must  level  up  the  earth 
filling  at  completion  of  cribwork  and  flooding  to  height  of 
floor;      also   place  additional   earth  or   sand  to  surface   level 


o 

ibq  of  washout   or   settlement.        The  entire  area  of   re- 
aimed  basin  to  be  covered  with  3  feet   in  depth  of  clean 
sand,    or  loam,    below   surface   level  of  Dock  or   Island,    con- 
tractor* for  dredging  to  provide   same. 

!tp  Immediately   in  rear  of  cribwork    on   southerly   side 

and  east  end  of  Island  provide  and  place  not  less  than  seven 
hundred  and  fifty  tons  of  stone  rip  rap  filling,  the  same  to 
extend  the  entire  length  of  bulkhead,  for  purpose  of  resist- 
ing pressure  of   earth  filling,    in  basin. 

Rock.  In   case    rock  be  found  in   dredging  channel   and  basin, 

the  same  must    be    removed  by   blasting,    at   a   cost   not    to  ex- 
ceed  ($4)    four   dollars  per   cubic   yard,    and  to   the   depth 
specified,    via:      12   feet   at  mean  low  water. 

Surplus  filling  of  every  description  t  o  be   removed 
seaward,    in  accordance  with  the  law,    and  material  not    so 
disposed  of,    will  not    be  paid   for. 

It    is   intended   and  fully  understood,    that   the   work 
is  to  be   completely   finished,    according  to  the  true  intent 
and  meaning  of  the   several   drawings,  and   specifications,    and 
any  work   designated  on  the  plans   or  drawings   and  not   includ- 
ed in  this   specification,    or  vice   versa,    is  to   be  done    with- 
out  any   extra   charge. 


APPENDIX  B. 

Specification  for  the  Construction  of 
Island  Three 


From  File  51447/41 2B,  Box  36,  RG  85,  NARA I 
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APPENDIX  C. 

Specifications  for  the  Construction  of 
Seawall  Sections,  Contracts  i-  5, 1913- 1920 


From  Files  558  A-  G,  Box  55640,  Entry  9,  RG 121,  NARA I 
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APPENDIX  D. 

Technical  Excerpt,  Specification  for  the 

Construction  of  Seawall, 

November  7, 1933 


From  File  202,  Box  9,  RG  79,  NARA  NYC 
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u**WJfa*> 


AS  W WOMARACTW   A«D   " 

the  iftocktsm „tim&  ri$M  TJ«£  J&9£»V7*  V 

Arft>  LABOR    NfCrtfARY    TO    COMPLETE    THE    CONTAACT    •1TH0 

to  the  Government, 


AND    INFORM   TH^IeY 
TO    BE   R£M0VEfe  „  F, 


62* '  The  contractor  shall  take  the 


ie  riH»«.:mit«lNMlA 


REMOVt    ALL    dLD   STRICTURES    SO    INDICATED    ON    DRAiiNGvifeNl    4*4#§^Vafi 


63.  BIDDERS    SHALL    TAKE    JN^O    ACCOUNT    THE    SALVAGE  ,V A Mfe   li^HEM 

OF  MATERIALS   REMOVED,    AND   SUCty.XftU^    SHALL    BE    REFLECTED    t«4Nfc ''&!&»» 

"    "  :»-   .   *ati  >f* 

64.  All  rubbish  and  debris  found  on  the  site  and  res  uvti  act '^rom 

THE    WORK    OF    DEMOLITION    SHALL  PE    REMOVED  FROM.  THE    ?R£M  ISESJf  U. :i«'-«y 

""'.:..  ;r     ..,.»       .::.•..«    >< 

65.  all  masonry  material  to  be  removed  shall  oe^drehcheb  before  or 
during  its  removal  as  may  be  necessary  to  prevent  dust  from  r.ts!mg 
from  the  materials  when  handled. 

66.  Water  service  piping  in  buildings  shall  b'e  removed  back  to  the 
point  of  entry  and  ca.'ped  or  plugged.  drain  piping  in  building  shall 
be  removed  and  sewer  connections  capped  or  plugged,  as  directed. 

67»  the  contractor  shall  notify  the  owners  of  all  othervfipes,  wires, 
and  etc.,  supplying  service  to  any  of  the  buildings  to  discfwwect  300r- 
pipes  and  wires  and  to  remove  any  meters  orother  equipment  belong!^ 
to  such  owners.  such  service  lines  and  equipment  ?qr  which  ho  owner-  ' 

ship  is  claimed,  shall  be  removed  by  the  contractor  and  properly  termin- 
ATED. ,1 


EREDGING,  EXCAVATING,  FILLING,  RIP  RAP,  ETC.. 

63..  DREDGING.— The  extent  of  dredging  is  shown  on  drawing  No.  1-401. 
Dredging  shall  include  the  removal  of  all  material  including  wrecks, 
piles  (if  any)  stones,  shells,  sand,  silt,  etc.,  to  the  depths  indicated, 

69.  Dredged  material  free  f.iom  perishable  rubb*sh  sh-all  be  used 
for  filling  where  so  noted  ON  THE  DRAWINGS. 


70.  EXCAVATION. — All  excavation  shall  be  done  and  vjith  sufficient 

WORKING  SPACE  TO  PERMIT  THE  PLACING,  INSPECTION,  AND  COMPLETION  OF 
ALL  WORK  EMBRACED  IN  THE  CONTRACT.   EXCAVATED  MATERIAL  THAT  IS  UN- 
SUITABLE OR  NOT  REQUIRED  FOR  FILLING  OR  GRADING  SHALL  BE  REMOVED  FROM 
THE  PREMISES.. 


71.  The  sides  of  excavations  shall  be  temporarily  supported  and 
maintained  secure  until  permanent  support  is  provided.. 


72..  FILLING  AND  GRADING.— Excavations  below  the  finished  grades 

SHALL  BE  BACK  FILLED  WITH  SUITABLE  MATERIAL  FREE  FROM  PERISHABLE 
RUOBlSH«.   ALL  TEMPORARY  PLANKING,  TIMBERING,  ETC.,  SHALL  BE  REMOVED 
AS  THE  BACK  FILL  13  PLACED.. 


GH 


-9- 


•v.-i* 


73.      HO  *A0*riLlHM   « 
OAVIHtt  6f  EXOAVATlOWf 

aeronc  Inbhections  *«t 

<■  .**tw»vww.  «w  opinion 

a  1  *tm  dut.-jr a  *»•  it-  * 

75*     Fill  Wjw  or  piles  and  where  01 

TAKEN   FROM   SPACE    BETWEEN    J3LAND*   NOB*    &"ANfl   V 


DETAJlLB.ON   SRAWIHOS* 

76*     The  space  between  (^am^ 


** 1  And  3  sjb 

.TO  THE   ELE¥AtiON    \H0tC*ft&'kiiiii>>t&tKfyflZitt>   TO   A  %?1H   OF  T FEET 
SIX    INCHES   WITH    CLEAN  EARTH    PLAGEB    IN    EVENLY    DISTRIBUTED  LAYERS 
OVER   ENTIRE    AREA.      THE    ENTIRE    ARKA^SHALL  THEN    BE   OJAFACED,  iMTH   GOOD 
QUALITY    TOP    SOIL   TO    A    DEPTH "«#'•$'  fmfefri  '   A^C    jjWJ^  3URFACE8    SHALL 
BE    RAKED    3M00TH    AND  FREE    FROM   8T  10IC8,    STONES    OR    Q.L0DB* 

76-A.      ALL   FILL   AND    BACKFILLING'  Shall    BE    dLACED    IM    HORIZONTAL 
LAYERS    NOT    OVER   8    INCHES    IN    DEPTH. *     EACH    LAYER    SHALL    BE    THOHOJ'oHLY 
TAMPED,    PACKED,    OR   PUDDLED,    AS    DIRECTED,    SO    THAT    NO   SETTLEMENT 
SHALL   OCCUR. 

77«    »>ll  grading- shall  be  done  as  required  to  bring  the  grounds 

TO    THE    FINISHED   GRADES.      GRADES    NOT    OTHERWISE     INDICATED    SHALL    BE 
UNIFORM    LEVELS   OR    SLOPES    BETWEEN ' POINTS  WHERE    ELEVATION!?   AREGIVEN, 
OR    BETWEEN   SUCH    POINTS    AND   EXISTING    FINISHED   GRADE 3jj      /t   _    .t" 

78.  RIP  RAP. — 3  IP  RAP    SHALL    BE    COMPOSED   OF    GRANITE    OR  EQUALLY 
DURABLE    BOULDERS    OF    NOT    LESS   THAN   $0   POUNDS   EACH   AND  SHALL   BE       • 
PLACED    8UCH    THAT    THE    RIP   RAP    WILL    BE    COMPARATIVELY    HOMOGENEOUS* 
AND  THE    FACE    STONE.      WEtt    SANDED    TOGETHER. 

79.  CONCRETE  3AG  WORK.— Concrete  shall  be  as  specified  under 
"Cement,  Aggregates  and  Mixtures"  and  3hall  be  placed  in  burlap 

bags  and  laid  up  3y  hand  as  shown.  plain  concrete  may  3e  su3- 
sxituted  for  the  bag  work  by  providing  sheet  piling  cotter  d/cm  and 

placing  the  concrete  as  specified  under  "concrete  work"  at  the  option 
of  the  contractor. 


CEMENT,  AGGREGATES  AND  MIXTURES 

80.  PORTLAND  CEMENT  shall  comply  with  Federal  Specification  No. 

SS-C-I9I,    EXCEPT    THAT    THE    28  DAY    TEST    WILL   OE    WAIVED.       hHITE    CEMENT 
SHALL    BE    NON-STAINING    PORTLAND    CEMENT. 

81.  IF    THE    AMOUNT    OF    THE    CEMENT    REQUIRED    13  MORE    THAN    t, OOO   BDLS./ 
AND   LESS   THAN    5,000    33LS.    THE    U3E    OF    MILL   TESTED    CEMENT    SHALL   BE 
OPTIONAL    WITH    THE    CONTRACTOR.       If    THE    AMOUNT    OF    THE    CEMENT    REtjU(RED 

is  5i°00  3bls»  or  more,  the  cement  shall  3e  mill  tested*    cement 
will  not  be  mill  tested  in  quantities  of  less  than.  t»*!po  bbls. 

82.  Mill  test:d  cement  shall  be  tested  and  passed  at  the  mill 
by  a  Government   Inspector*  or  shall  be  taken  from  Government  tested 
and  sealed  dins.     Each  shipment  3hall  3e  cert ified  "OY  a  Government 

INSPFCTOR  THAT  THE  CEMENT  COMPLIES  WITH  FEDERAL  SPECIFICATION,  AND 
SHALL  BE  SEALED  OR  TAGGED  OR  OTHERWISE  IDENTIFIED  A3  CERTIFIED  MATERIAL* 
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83.    The  contractor  shall  notify  thi 
lative  to  thi  amcujnt,  brand  and  make  3t./ 

THE    PtACE    OF    PRIMARY    SHIPMENT    IN    AMPJLE.;!T>iMfttj 
ARCHITECT    TO   ARRANGE   FOR    INSPECT  1 0^£Nr>bl|g 

All  cement  of 'Its  kind  should  ae  odtaIncd  r 

AVOID    POSSIBLE    DELAY    DUE    TO    THE    ADD-IT  M/fiffc 
INSPECTIONS    AT    SEVERAL    FLACE3. 

."LI     ]<    ?&%*$  V.V.<T  •,#'?;V  '' 

84-i  Federal  Specification  S3-C-I91  provide*  that  cement  remain- 
in  STORAGE  PRIOR  T^  SHIPMENT  FOR  A  PERIOD  GREATER  IHAN, « IX  MONTHS 
"!    TEST    SHALL    3E    RETESTED. 


ING 
AFTE 


85.  Tests  and   inspection  will  oe  made  at  Government  expense. 
After  a  cement  has  3een  approved,  no  change   jn.okand  orjiiake  hill 
oe  permitted*  for  this  c.ntract  unless  the  manufacturers cannot  make 
sat  isf/.  ctop.y  delivery,  v, 

86.  lime  shall  3e  either  hydrated  lime  complying  with  federal 
Specification  No.  S3— L-35 ' t  or<  pulverized  quick  lime  complying  with 
Federal  Specification  No.  SS-Q.-35I,   type   "C".-.  Quick  lime  shall  pass 

A  NO.  20  SIEVE  AND  AT  LEAST  90  ?ER  CENT  SHALL  PASS  A  NO.  $0    SIEVE. 

87.  CEDENT  AMD  LIME  shall  oe  delivered  In  the  original  packages 
and  kept  DRY  UNTIL  USED. 


88.  LIME  PUTTY  SHALL  3E  a  stiff  mixture  of  lime  and  uate 
THOROUGHLY  SLAKED  AND  ALLOWED  T 0  COOL.  PuTTY  SHALL  SOAK  AT  LE 
24  HOURS,  AFTER  COOLING,  AND  OE  KEPT  MOIST  UNTIL  USED. 

"  \ 

89.  sand  shall  oe  sharp,  clean  and  well  graded  in  size. 
shall  oe  free  from  organic  matter,  when  dry,  at  least  97  per 
shall  3e  retained  on  a  no.  ix  sieve  and  80  per  cent  on  a  no. 
Sand  for  concrete  shall  pass  a  No.  4  sieve  and  at  least  10  per 
shall  oe  retained  on  a  no .  10  sieve.  sand  for  mortar  shall  pa 
no.  8  sieve  and  at  least  5  p^   °ent  shall  3e  retained  on  a  no, 

SIEVE, 


AST 


CENT 


i 


p^  a  i  tv  t< 

CENT 
SS  A 

16 


90.  AGGREGATE  shall  oe  clean  oroken  trap  rock  on   granite  that 

WILL  OE  RETAINED  ON  A  l/4  INCH  SCREEN  AND  PASS  A  '[-INCH  SCREEN  AND  SHALL 
3E  WELL  GRADED  IN  SIZE  FROM  FINE  TO  COARSE.   SlZES  SPECIFIED  FOR  AGGRE- 
GATE ARE  THE  MAXIMUM  ACCEPT AOLE  AND  REPRESENT  STANDARD  SCREEN  SIZES. 

91.  WATER  SHALL  3E  FRESH,  CLEAN  AND  FREE  FROM  ALKALI. 

92.  MIXTURES, — Proportions  specified  are  in  equal  parts  3Y  volume. 
One  sack  of  Portland  cement  (94  pounds  net)  shall  3e  considered  equal 

to  I  cudic  foot.  All  cement  shall  oe  Portland  cement,  unless  other- 
wise specified. 

Concrete  mixtures  shall  oe  as  follows: 

Class  A.  I  of  cement,  1-1/2  of  sand  and  3  of  aggregate. 
Class  C.  I  cf  cement,  4  of  sand  and  8  of  aggregate. 

Mortar  mixtures  shall  de 

1  of  cement  and  2  of  sand. 
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53*    OONCRETE.— Concrete  shall  be  Class  A  with  3A  Inch  [aggregate 

FOn  ALL  WORK  EXCEPT  CONCRETE  SO  NOTED.   SEE  DRAWING  No*  !<*!-09, 
WHICH  SHALL  OE  CLASS  C  WITH  3/4  INCH  AGGREGATE.         ., ,  f   " 

94.     FflOTECTION  FROM  COLD.— No  concrete  or  cement  woflkjWAi-L  3 
done   in  freezing  weather  unless*  su it aole  ufiano  are  usejpw'heat 
materials  defore  placing  and  to  protect  the  concrete 'after  placindf 
so  that  no  damage  from  frost  or  freezing  3hall  occur.     protection/ 
after  placing  shall   include  the  use  of  temporary  heat  and  covering 
if  neces3ary.    no  ant  l-freez  ing  ingreditnt  3ha  ll  oe  mixed  with  con- 
crete or  cement  work. 

95*    mixing. — no  feozen,  caked  or  lumpy  material  shall  3e  used. 
Materials,    including  water,  for  each  oatch  shall  be  accurately 
measured  and  thoroughly  mixed  until  evenly  distributed  throughout. 
Concrete  shall  oe  mixed  with  as  little  water  as  practicadle  to  a 
plastic  consistency  that   vill  support  the  aggregate  and  that     can 
be  readily  worked  into  the  spaces  to  oe  filled.     no  mortar  or   con- 
crete shall  oe  retempered  for  use.     mixing  tools  and  apparatus  shall 
de  kept  clean. 

96.     ad.'ixture. — a  mineral  admixture  shall  oe  used  to  odtaln  the 
specified  slump  and  plasticity  of  the   concrete  and  mortar.    the   ad- 
mixture shall  have  the  following  characteristics  as  determined  3y  the 
United  States  Bureau  of  ST.'.r.DARDS. 

THE  ADMIXTURE  SHALL  OE  FINELY  DIVIDED  SILICA  SUCSTANT  I A LLY 
FREE  FROM  CLAY  AND  ORGANIC  MATTER. 

NOT  MORE  THAN  I  PER  <JENT  3Y  WEIGHT  OF  THE  MATERIAL  SHALL  DE 
RETAINED  ON  A  No.  3^  SIEVE  AND  NOT  MORE  THAN  15  PER  CENT 
3Y  WEIGHT  SHALL  3E  RETAINED  ON  A  NO.  20j  SIEVE. 

The  admixture  shall  not  contain  more  than  3  PEH  cent  3y 

WE  IGHT  OF  MOISTURE. 


.i  MOISTURE  FREE  SAMPLE  OF  THE  MATERIAL  SHALL  SHOU  A  LOSS  OF 
NOT  MORE  THAN  5  PER  CENT  OY  WEIGHT  ON  IGNITION  AT  |80D  DE- 
GREES F. 

,',n  ignited  sample  shall  contain  at  least  83  per  cent  3y 
weight  of  silica  and  not  over  3  pe'1  cent  3y  weight  of  alumina, 

An  air  dry  sample;  of  the  material  shall  not  contain  more 
than  3  per  cent  by  we ight  cf  alkalies  op  other  water-scluole 
deleterious  substances. 

The  quantity  of  admixture  used  will  depend  upon  the  pro- 
portions of  the  concrete  mix  and  shall  NOT  3E  less  than  the 

FOLLOWING  AMOUNTS  PER  SACK  {%    POUNDS  NET)  OF  CEMENT  USED; 

Two  pounds  for  I:  1-1/2:  3  conc  .ete. 

The  efficiency  of  the  admixture  shall  de  such  that  when  mixed 
in  the  above  proportions  the  total  water  content  of  the  concrete  mix 
shall  not  exceed  "]-  1/2  gallons  per  sack  of  cement  to  give  a  minimum 
slump  of  3  inches  and  a  maximum  slump  of  6  inches  when  tested  as 
specified  herein  under  "slump  test". 
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-97...    For  Class  A  concrete ,  slight  variations  FRCtf.jHE,  speoified 

PROPORTIONS    CF    SAND   AND   AGGREGATE  j  SHALL   BE   MADE   aV' APPROVED   BY    THE 

CONSTRUCTION  Engineer  when*neceb$ary  to  do  so  ^n  crder  p'beTAIN 

THE   REQUIRED  WORKABILITY.    .^CHANGE   *'lLL    BE  PERMI TTED  THAT,  IN- 
CREASES   THE    COMBINED   QUANTITIES'  OF    SAND    AND    AGGREGATE    BEY08D  Jij|AT 
3PE0|F|ED,    AND    IN   NO  CASE   SHALL  THE   QUANTITY   CF    AGGREGATE^"  BE' LESS1 
,f  THAN   ONE-HALF    OR  MORE   TTfA*  T|O^H,IRD»  THE    COMBINED   QUANT  I  T I Eft  ;Cf 

sand  and  aggregate,      .  .  '. 

98.  Sand  and  aggregate"  shAll  be  separately  stored  and  separately 
measured  as  used.  the  quantities  of  material  for  each  batch  shall 

be  mea8ured  by  mechanical  measuring  devices  and  shall  be  either  by 
weight  cr  by  volume!  at  the  option  of  the  contractor.  |f  measured 
by  volume,  the  sanc  shall  be  completely  saturated  by  rnundation  when 
measured.  |f  measured  by  wejghtr,th.e  quantities  cf  sand  and'  aggre- 
gate used  shall  be  on  the  ba8i3  of  bone-dry  material  and  proper 
deduction  shall  be  made  for  anv  ifcyer  present  in  the  sand  anlj  aggre- 
gate at  the  time  cf  measuring. 

99.  The  amount  cf  water  used  in  each  batch  shall  be  cmly  such 
predetermined  quant, ty  as  s  necessary  to  produce  concrete  cf  the 
specified  consistency  and  slump,.  in  no  case  ?hall  the  total  quantity 
of  water  present  in  each  batch  exceed  5-f/s  gallons  per  "  >ck  of 
cement  used.  automatic  correction  of  the  wa1  er  measure  shall  "?£  jn 
accordance  with  the  varying  moisture  content  of  the  sand  and  aggregate. 

100.   measuring  devices  shall  be  as  nearly  automatic  as  practicable 
and  shall  be  so  calibrated  that  the  contents  at  any  setting  may  be 
readily  determined.  the  measuring  devices  used  shall  be  subject  to 
the  apfroval  of  the  supervising  architect  or  his  authorized  repre- 
SENTATIVE. Wheelbarrows  or  other  approximate  measurements  shall 
not  be  used. 

|0|.   Concrete  may  be  mixed  at  a  central  mixing  plant,  provided 
the  contractor  makes  such  arrangements  as  will  assure  the  construction 
Engineer  to  his  satisfaction  that  the  materials  are  being  mixed  and 

THE    CONCRETE   DELI VERED    UNDER    CONDITIONS    THAT    WILL    PROVIDE'A    FINISHED 

product  meeting  the  contract  requirements  in  all  respects. 

102.  The  Construction  Engineer  shall  have  free  access  at  all  times 
to  the  mixing  plant  for  inspection  and  sampling  cf  all  materials  being 
furnished  and  work  performed  for  this  particular  project,  and  such 

,„-.       privilege  shall  not  be  construed  to  relieve  the  contractor  cf  his  . 
responsibility  for  compliance  with  the  contract  requirements. 

103.  When  the  concrete  is  dumped  at  the  place  cf  deposit,  it  shall 
have  the  specified  consistency  and  workability  and  shall  be  placed 
immediately  in  its  final  position.  if  necessary,  the  concrete  shall  be 
delivered  to  the  job  in  trucks  so  designed  and  operated    that  the 
concrete  will  be  thoroughly  mixed  during  the  time  that  it  is  [n  transit. 

104.  SLUM3  TEST.— Concrete  .-shall  be  tested  for  consistency  at 
the  mixer.  a  complete  batch  shall  be  mixed  as  specified  and  then 
dumped.  the  sample  shall  be  taken  immediately  from  the'batch  and 
tested  under  the  direction  of  the  construction  engineer.  the  test 
shall  conform  to  tentative  standard  d-l 38  of  the  american  society 
of  Testing  Materials.  The  slump  shall  not  exceed  4  inches. 


} 


V 


IRB  -13- 


•■'<  >  ■    ■'      .'■■'.'to''1'  '••  .-...;,  ;    .  '.'■       *■-"  '    •■£.  '!■ 


a 


?•..;<'  ','•?»: 


'IkA   SHALL   ft   tftHt^fa-'Mld  T"&*aW»IN  THE   CON- 
),fAX/lGt   OR   DI8tORTf«f;kW|»Mjft(''<lL^AN    JN8IDE   WHEN 
POURED.     F0RM8   SHAi}.   WE  tlr|   Tg^PtA'tfE  ^JJTIL  THE   CON- 
SELF -SUPPORTING   AND'8mLL*M'wi4vfeb'*nWut  DAMAGE 

V>>',FT*>m ^$ifitt>;  •  \\;  ■ 
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Forks'  For  concrete  •  t#otife!tt  l^itfwfrlriSl  shall 

HAVE    SMOOTH   FACE8    IITH   TIGHT,    FLTOH   JOINTS   AND  MKl   6t    ACC\JRATELY 
8HAPED   AND    8ET   TO   THE   REQUIRED    LINE8    AND   LEVEL8*       - 

|07.      ^YAU,  RE  I  NFOffcEMEMT.— KeInforc  1  ng  m&al/*|1&i'l' Include  stir- 
rups,  SPACERS, .TIES;.    ETC,,   AS  REQUIRED   AND  NECE8SWJY  FOR      ASSEMBLING, 
PLACING   AND'SUpRORT.NG   THE   REINFORCEMENT    IN   PLACfri^VM Ak  SHALL    BE 
CLEAN  AND  fttee'fcROM   SCALE   OR   FLAKE   RUST   OR   ANY  00*f^»  *PA^R1C   MAY 
BE    ZINC    COATED.      METAL   SHALL  BE    KEPT    CLEAN   UNTIL   USED,    OR^'fe   CLEANED 
WITH    I IRE   BRUSHES    b  .    ORE   PLACING* 

106.      Bars  shall  conform  to  Federal  Specification  No;  350A 
(QQ-B-71).     Bars  not  other"/! se  specified  shall  be  tvpe  B,  G:-ade  2 

AND  MAY  BE  ANY  CLASSc 

109.  Metal  fabric  sh.-lL  be  either  steel  w;re  or  expanded  sheet 
steel.  Sustaining  members  shall  be  not  less  than  3  inches  nor  wore 
than  8  inches  apart.  the  length  of  mesh  shall  not  exceed  16  inches. 
Areas  specified  are  the  net  sectional  area  of  sustaining  members 
only  per  foot  of  width. 

110.  Areas  of  metal  fabric  when  noted. on  the  drawings  are  for 
wire  fabric.  where  areas  of  fabric  are  not  indicated,  the  area 
shall  be  at  least  0.(35  sq.  in.  for  expanded  metal  and  0.08  square 
inch  for  wire  fabric.  the  manufacturer's  catalogue  designation  of 
metal  fabric  to  be  used  shall  be  submitted  for  approval  of  the 
Supervising  Architect. 

111.  Where  the  type  cf  reinforcement  Is  not  definitely  indicated 

ON  THE  DRAWINGS  METAL  FABRIC  SHALL  BE  USED. 

112;   SHOP  DRAWINGS. — Bending  and  assembling  diagrams  showing 

SHAPES,  DIMENSIONS  AND  DETAILS  OF  RODS  AND  BARS  AND  ACCESSORIES  FOR 
SECURING  AND  SUPPORTING  THE  SAME  SHALL  BE  SUBMITTED  IN  QUADRUPLICATE 
FOR  THE  APPROVAL  OF  THE  SUPERVISING  ARCHITECT. 

113.  PLACING  REINFORCEMENT.— Reinforcement  shall  be  ;:curately 

:  PLACED  AND  SECURELY  FASTENED  AND  SUPPORTED  T6  PREVENT  DISPLACEMENT 

BEFORE  OR  DURING  THE  POURING  OF  THE  CONCRETE. 

|  i" 

114.  Reinforcement  shall  be  inspected  in  the  forms  and  approved 

!  in  writing  by  the  construction  engineer  before  the  concrete  is  poured. 

i  the  contractor  shall  forward  a  copy  of  the  written  approval  to  the 

i  Supervising  Architect. 

115.  PLACING  CONCRETE.— Concrete  shall  be' so  handled  as  to  main- 
tain its  consistency  and  not  permit  the  ingredients  to  separate. 

It  shall  be  placed  immediately  after  mixing,  and  shall  be"  so  rodded, 
:  tamped  or  w.orked  into  place  that  no  voids  or  segregation  of 'the 

aggregate  shall  show  when  the.  forms  are  removed. 
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|6»      Construction  joints  shall  be  avoided  *wt  (kmwible  in 

WORK  THAT    18   SHOWN   CONTINUOUS*      VERTICAL  JOINTS   8HALL,  |£   TONGUED 
Oft   TENONED   TO   BONO   THE    CONNECTING   SECT^ON8.  ,  HP^l?£>f<^»JpiHTJ>   SHALL 
BE    FREE    FROM    WFJ  '$  8P0NGY   MATERIAL    AND   8HAU.    ty^JPf$Pr  5^  J»OND 
BETWEEN   THE    LAVW«  Of"   CONCRETE. 


v«arl'f  l« 

117.     Reinforced  work  shall  be  pourcd  coNTiNtfo^flBFi^SMike* 
Where  construoJUJK  joints  cannot  pe  avoided  they  shju^bs  perpen- 
dicular TO  the  ims  or  surface  of  the  MEMBER  JOINTED  Mft  At^NE 
center  of  the  s|»jSn.    If  am  intersecting  member  oocurstj^'th^t  Voint, 
the  joint  shall  be  off-bet  twice  the  depth  of  the  jnte><b£0tin3  member. 

||8.      anch0r8,  bolts,  sleeves,  dowels,  etc.,  as  required  shall, 
be  properly  located  and  built  in  a8  the  work  pr0gre8sie*v   $lots' 
shall  be  formed  or  anch0r8  built  in  as  direoted  for  bonding  abutting 
masonry  wall8, 

119,  Exposed  s   ■•.faces  of  concrete  without  othf.p  finish  shall 

BE    TRUE    TO    LINE,    REASONABLY    SMOOTH,    WITH    FULL    ArRj.;CS    AND    TREE    FROM 

burrs,  fins  and  holes. 

120.  Concrete  shall  be  protected  against  rapid  drying  and  shall 
be  kept  moist  for  at  leasy  s ix  days. 

|2[.   If.'PERFECTICNS  showing  in  exposed  surfaces  of  concrete  shall 

BE    CORRECTED    AND   MADE    GOOD,      No    POINTING    OR    PATCHING    SHALL    BE    DONE, 
OR    RESTORATION    OF    BROKEN    SURFACES    OR    ARRISES    BE    COMMENCED,    UNTIL    SUCH 
PLACES    HAVE    BEEN     INSPECTED    AND    PASSED    UPQN   BY    THE  CONSTRUCTION    ENGINEER, 
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CONCRETE  PtLING 


I23L. 


R    THE    NUMBER   AND   LENGTH  OF    CONCRETE    PILES 

3  '• 


REQUJPlkb',    W    DRAWINGS.      AlLPILE8 '  SHALL   BE   FURNISHED    AND 
DRIVEN  A8    SHOWN    ON    THE    DRAWINGS    AND  DESCR IBED   HEREIN.      PILES 


SMtMfcWM*' 


123|.  ]  MATER I/vLS  and  proportions  for  concrete  are  sPEciFtkp 

RNDEJl  ■pOIENTSj  ..AGGREGATES  AND  MIXTURES8.   PILES  M^V  BE  PICKED 
'^Uf;  AND  ORIVEN  WHEN.  THE  CONCRETE  HAS  ATTAINED  A  COMPRESSIVE  STRENGTH 
OF  NOT'  LESS  THAN  3COO  POUNDS  PER  SQUARE  INCH.   HOWEVER  BErDRE 
ANY  HANDLING  OF  PILES  WILL  BE  PERMITTED  THE  CONTRACTOR  MUST  HAVE 
THEM  TESTED,  AT  HIS  '"WN  EXPENSE,  BY  A  RECOGNIZED  AGENCY  ACCEPTABLE 
.TO  THE  CONTRACTING  OFFICER  AND  A  COMPLETE  REPORT  OF  THE  TEST  FUR- 
NISHED to  the  Supervising  Architect  and  to  the  Construction  En- 
gineer as  soon  as  completed. 

[24.     PILES. — Square  p:les  shall  have  chamfered  corners.     Piles 
shall  be  of  constant  cross  section  with  tapered  points  as  shoun. 
Before  beginning  work  the  contractor  shall  slbmit  the  description 
OF  THE  method  of    installation,   /JLL  of  which  shall  be  subject  to 
the  approval  of   the  Supervising  Architect. 

[25.     forms  shall  be  tight   and  rigid  to  prevent   leakage  or  dis- 
tortion and  shall  3e   arranged  so  that  fo.ms  and  reinforcing  steel 
may  3e  vibrated  ';"!hile  pouring  the  concrete.     all  piles  shall  be 
plainly  marked  with  the  cast  i ng  .date .     piles  shall  be  protected 
against   frost  or  other  damage   and  kept  wet'for  at  least   |4  days 
after  casting.     no  pile  shall  be  driven  until   it    is  thoroughly 
seasoned  to  the  satisfaction  of  the  construction  engineer. 

126.     DAMAGED  FILES. — Should  any  pile  be  d.maged  or  diverted 

FROM     ITS    PROPER    POSITION     IN    THE    COURSE    OF     DRIVING,    OR    OTHERWISE 
NOT    CONFORM    WITH    THE    CONTRACT    REQUIREMENTS,     THIS    PILE    SHALL    BE 
..'tTHDRAV/N    AND    ANOTHER    DRIVEN     IN     ITS    PLACE.        If     IT     IS    NOT    POSSIBLE 
TO    WITHDRAW    THE     DAMAGED    OR    DEFECTIVE    PILE,     ANOTHER    PILE    SHALL    BE 
DRIVEN    AS    NEAR    AS    PRACTIC3LE     TO     IT. 

I27*-°'AlL    PILING     THAT    HAS    BEEN    DISTORTED    BY     THE    DRIVING     SHALL 

be  corrected  to   the   entire  satisfaction  of  the  construct  i tn 
Engineer.     Care   shall  be  used   in  bringing   sheet  piling   into   line 
so  that  piles  hill  rit  be  stressed  to   the  point  of   injury   to  the 
pile.     Piles  shall  be  driven  within  3   inches  of  location,   not 
more  than    l/8   inch  per  foot  from  direction   indicated,   and  the 
tops  brought  to  or   cut  off  at  within  2  inches  of   the  elevation 
indi cated. 

12$.     The  contractor  shall  furnish  the  Supervising   '.rchitect 
through  the  construction  engineer  a  descriptive  catalog  of   the 
steam   hammer  he  proposes  to  use  and  a  statement  giving  the  weight 
of  the  ram  plus  the   tot  \l  effective  steam  pressure  on  the  piston. 

130.     Steam  hammers  shall  develop  an  energy  per  blow  at  each 
full  stroke  of   the  piston  of  at  least   12000  foot  pounds. 
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<  131.      9ATER    JETS   SHALL   BE    USED    IN   DRIVING    WHERE    THE    GOING    18 

hard.  Excessive  hammering  of  piles  will  not  be  permitted  xh   IT 
is  the  desire  to  keep  the  piles  as  near  as  possible  in  the  loca- 
tion shown  and  to  avoid  broken  or  damaged  piles., 

132.  All  cushions  or  followers  placed  between  the  striking 
^            part  of  the  hammer  and  the  pile  and  all  pile  driving  equipment 

f       ff  must  be  approved  by  the  construction  engineer.  no  free  swinging 

leads  will  be  permitted  and  the  equipment  shall  provide  adequate 
l  support  to  firmly  hold  a  pile  or  pile  follower  in  correct  p08j- 

♦,■  tion  while  being  driven. 

133.  UNIT    FRICES.—6IDS    SHALL    BE    BASED   ON    THE     NUMBER    AND 
LENGTHS    OF    PILES    INDICATED   ON    THE    DRAWINGS,    MEASURING     INDIVIDUAL 
PILES    FROM    TIP    TO    CUT-OFF.        If    THE    ACTUAL    CONDITIONS    AT    THE    SITE 
REQUIRE    THE    USE    OF    LONGER   PILES    THAN    THOSE     INDICATED,    THE    CON- 
TRACTOR   SHALL    FURNISH    PILES   OF    THE    NECESSARY    LENGTH    AND    THE 
CONTRACT    PRICE    WILL    BE    ADJUSTED  ON    THE    BASIS    OF    $  l60    ADDITIONAL 
FOR    EACH    LINEAR    FOOT     IN    EXCESS    OF    THE     INDIVIDUAL    LENGTHS     INDI- 
CATED   ON    THE    DRAWINGS    OR    SO    CENTS    LESS    FOR    EACH    LINEAL    FOOT     LESS 
THAN    THE     INDIVIDUAL    LENGTHS     INDICATED   ON    THE    DRAWINGS.       NO    EXTRA 
7AYMENT    W I  LI    BE    MADE    FOR    WITHDRAWN    DEFECTIVE,    DAMAGED   OR   MIS- 
PLACED  PILES,    NOR    FOR    PORTIONS    OF    PILES    ABOVE    THE    CUT-OFF    LEVEL. 


STEEL  SHEET  PILING 


134.  Interlocking  steel  sheet  piling  shall  be  driven  to  true 
lines  and  elevations  indicated  on  the  drawings  and  shall  be  free 
from  twist  or  warp. 

135*     Steel  piling  shall  be  new  or   in  condition  equal  to  new. 

I36.     Steel  piling  shall  be  of  the    integral  polled   interlocking 
steel  type  and  shall  be  straight  or  arched  v/ebb,  channel  or  ex- 
tended  CHANNEL    IN    SECTION,    WITH    A    UNIFORM    THICKNESS    OF    WEBB    METAL 
OF    3/8    INCH.       THE     CONTRACTOR     SHALL    SUBMIT     THE     NAME    OF    MANUFACTURER 
OF    SHEET    PILING    HE     PROPOSES    TO    USE,    THE    MANUFACTURER'S     SECTION 
NUMBER    AND    THE     SECTION    NUMBERS    FOR    CORNER     SECTIONS,     TO    THE     SUPER- 
VISING   itRCHJTECT    FOR    APPROVAL. 

137*       THE    PILING    SHALL    BE    ROLLED    FROM    OPEN     HEARTH    STEEL    CON- 
K"  FORMING    WITH    FEDERAL    SPECIFICATION    No.     Y)2k   CLASSES    "B"    AND    "D" . 

I38.     Steel   sheet  piling    shall   be  guaranteed  sand  tight.     Any 

LEAKS    DEVELOPING     THAT    C'NNOT    BE    OTHERWISE    STOPPED    SHALL   BE    STOPPED 
BY    DRIVING     SHEET     STEEL    PILES     AT    THE     BACK    OF    THE    WALL. 

\  139*       THE     INTERLOCK    OF     ALL    PILING     SECTIONS    SHALL    BE    CAPABLE     OF 

WITHSTANDING    A    PULL    OF    NOT     LESS    THAN    75^0    LBS.     PER    LINEAR     INCH 
OF     INTERLOCK    AT    YIELD    POINT,    AND   9500    LBS.    AT    FAILURE,    AND    SO 
DESIGNED    AS    TO    PERMIT    A    CHANGE    OF     \^>   DEGREES    IN   DIRECTION    TO    THE 
RIGHT    OR    LEFT    OF    LINE. 

140.  NO  SPLICING  OF  SHEET  PILING* WILL  BE  PERMITTED  WHEN  SAME 
IS    DRIVEN    FOR    PERMANENT     USE. 
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•  (4| ,  -Taper  piling  shall  be  furnished  and  driven  if  necessary 
to  «eep  walls  plumb  and   in  alignment  for  both  vertical  and  sloping 

WALLS. 

142.  The  driving  of  the  piling  may  be  completed  at  the  first 
driving,  but  any  pile  driven  below  grade  or  carried  down  by  the 
driving"  of  adjacent  piling  shall  be  withdrawn  to  bring  the  top 
of  the  wall  to  required  elevation. 

143.  The  work  may  be  carried  out  by  driving  the  entire  wall 
to  within  one  foot  of  finished  grade  and  then  backing  over  same 
and  carefully  bringing  the  tops  to  required  elevation. 


TIMBER  PILE  FOUND,' J  IONS 


144.  SCOPE.— For  the  number  and  lengths  of  piles  required, 

SEE    STRUCTURAL    DRAWINGS.       ALL    PILES    SHALL    BE    DELIVERED    IN    GOOD 
CONDITION,    ACCURATELY    DRIVEN     AND    CUT    OFF    AT    THE    ELEVATION     INDICATED. 

145.  UNIT  PRICES. — Bids  small  be   based  on  the  number  and  lengths 
of   piles   indicated  on  the  drawings,  measuring    individual  piles 

from  tip  to  cut-off.      |f   the   actual  conditions  at   the  site  re- 
quire the   use  of    longer  piles  than  those    indicated,  the  contractor 
shall  furnish  piles  of    the   necessary  length  and  the  contract  price 
will  be  adjusted  on   the  basis  of  .jl.oo  additional   for  each  linear 
foot  or  fraction    thereof    in  excess  of   the    individual  lengths    indi- 
cated on   the  drawings.     t!0  extpa  payment  will  be  made  for  with- 
drawn, defective,   damaged  or  misplaced  piles,   nor  for  portions 
of   piles  a30ve  the  cut-off   level. 

146.  piles  shall  be   yellow  pine,  douglas  fir  or   spruce  and 
shall  be  cut  from  sound,   live  timber.     the  minimum  diameter  two 
feet  from  the  butt  end  shall   be    12   inches.     the  minimum  diameter 
at  the  tip  shall  be  8  inches  for  piles  up  to   50  feet  long,  and 

7  inches  for  piles  over   50  feet  long.     all  diameters   shall  be 
measured  under  the   bark.     yellow  pine  piles  shall  contain  at 
least  30  per  cent   sapwood. 

147.  Files  shall  be  cut   above  the  ground  swell,   shall  have 

a  uniform  taper   and   shall   be   free   from  short  kinks.     a  straight 
line   connecting  the   centers  of  both  ends  shall  lie  wholly   hi t h i n 
the   pile.     all  knots   shall  be   sound   and   no  knot  or  knot  clusters 
shall  have  an  average  diameter  exceeding   one-third  the  diameter 
of   the  pile   at   the  point  where  the   knot  occurs.     knots  shall  be 
trimmed  close.     any  defects  or  combination  of  defects  more    in- 
jurious  than  the  maximum   knot   allowance   shall   not  be   permitted. 

|48.     DRIVING. --All  wood  piles   (both  tension  and  compression) 

SHALL  BE  DRIVEN  TO  A  FINAL  PENETRATION  WHICH  WILL  SAFELY  SUPPORT 
A  LOAD  OF  15  TONS.   p I LE S  SHALL  NOT  BE  DRIVEN  UNTIL  AFTER  THE 
EXCAVATION  IS  COMPLETED.   ALL  PILES  SHALL  BE  DRIVEN  IN  THE  PRESENCE 

of  the  Construction  Engineer.  The  driv i ng"  shall  3E  continuous 

FOR    EACH    PILE    FROM     THE     TIME    Oc     STARTING     UNTIL    THE    REQUIRED    PENE- 
TRATION   HAS    BEEN    REACHED.       CAPS,    COLLARS    OR    BANDS    SHALL  BE    PRO- 
VIDED   AND    USED    AS    NECESSARY     TO    PROTECT    THE     PILES    AGAINST    SPLITTING 
AND    BROOMING. 
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l  -    149.     Piles  shall  be  obi  vent  with  a  variation  or  not  more  than 

\  '  |/8    INCH    PER    FOOT    FROM    THE    DIRECTION    SHOWN.       P I LE    HE-ADS    SHALL    BE 

WITHIN    3    INCHES    OF    THE     LOCATION    SHOWN,    AND    CUT    OFF    WITHIN   2    INCHES 
OF    THE-REQUtRED    ELEVATION,    LEAVING    SOUND    HEADS.       PILES    THAT    ARE 
DRIVEN    TOO    LOW    TO    CUT    OFF    AT    THE    ELEVATION    SPECIFIED    SHALL    BE 
WITHDRAWN    AND    REPLACED   WITH    NEW    PILES.       P I LE S    RAISED    DURING    THE 
PROCESS    OF    DniVING    ADJACENT    PILES    SHALL    BE    DRIVEN    DOWN    AGAIN    tT 
_,  SO   DIRECTED. 

150.  Files  that  are  damaged  on  biverted  in  driving  or  are 
stopped  by  an  obstruct  i  on  shall  be  either  out  off  and  ls ft  or 
.vithdrawn  and  the  space  filled  with  gravel  or  broken  stone  well 
tamped  in  place.   in  either  case,  another  pile  shall  be  driven 
as  closely  as  possible  to  the  required  location. 

151.  The  Contractor  shall  keep  an  accurate  and  detailed 
log  of  each  pile  showing  the  depth  to  which  it  was  driven,  the 
penetration  under  the  series  of  blows  noted  in  the  formulae 
specified  -herein  and  the  general  driving  characteristics. 

152.  The  Contractor  shall  furnish  the  Supervising  Architect 
through  the  construction  engineer  a  descriptive  catalog  of  the 
steam  hammer  he  proposes  to  use  and  a  statement  giving  the  weight 
of  the  ram  plus  the  total  effective  steam  pressure  on  the  piston. 

153-  Single  acting  steam  hammers  shall  develop  an  energy  per 
blow  at  each  full  stroke  of  the  piston  of  at  least  4000  foot  pounds. 

154.  Gravity  hammers  shall  weigh  between  2500  and  3500  pounds 
and  shall  have  a  fall  of  not  over  20  fe*et. 

i  55»  vlater  jets  may  be  used  in  driving  where  the  desired  re- 
sults can  best  be  obtained  by  their  use.  to  secure  the  final 
penetration,  the  jets  shall  be  withdrawn  and  the  piles  driven 
by  the  hammer. 

l5o.  BEARING  VALUES.— The  safe  bearing  values  shall  be  de- 
termined BY  THE  FOLLOWING  FORMULAE! 

p  equals  2,'jh  divided  by  s  plus  \  .0  for  gravity  hammeps. 
f  equals  2vjh  divided  by  s  plus  0.1  for  single  acting 

steam  hammers, 
p  equals  2h  ('.'j  plus  ap')  divided  9y  s  plus  0.1  for  double 

acting  steam  hammers. 

In  wh ich; 


a 


P  EQUALS  SAFE  BEARING  POWER  IN  POUNDS, 

Vi  EQUALS  WEIGHT  IN  POUNDS  OF  STRIKING  PARTS  OF  HAMMERS, 

H  EQUALS  HEIGHT  OF  FALL  IN  FEET, 

S  EQUALS  THE  AVERAGE  PENETRATION  IN  INCHES  PER  BLOW  FOR 

THE  LAST  5  TO  10  BLOWS  FOR  GRAVITY  HAMMERS,  AND  THE 

LAST  10  TO  20  BLOWS  FOR  STEAM  HAMMERS. 
A  EQUALS  AREA  OF  PISTON  IN  SQUARE  INCHES,   i 
P1  EQUALS  STEAM  PRESSURE  IN  POUNDS  PER  SQUARE  INCH  AT  HAMMER. 
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The  above  formulae  apply  only  when  the  hammer  has  a  free 
fall,  the  head  of  the  p i le  is  free  from  broomed  or 
crushed  fiber,  the  penetration  is  a  reasonably  quick 
and  uniform  rate,  and  there  is  no  sensible  bounce  after 

THE  BLOW. 

STRUCTURAL  &  MISCELLANEOUS  METAL  VORK 
157*  GENERAL. — All  structural  and  miscellaneous  metal  work 

SHALL    BE    FURNISHED    AND    INSTALLED   COMPLETE    WITH    ALL    NECESSARY 
ANCHORS,    BOLTS,    HARDWARE    AND    OTHER    ACCESSORIES.       ALL    METAL    WORK 
NOT    NOTED   ON    THE    DRAWINGS    AS    "GALVANIZED"    SHALL    BE    COPPER    BEAR- 
ING   STEEL    COMPLYING    WITH    FEDERAL    SPECIFICATION    NO.    352A    CLASSES 

"B"  and  "DH.  Metal  work  noted  as  "Galvanized",  shall  be  steel 
or  iron  zinc  coated  after  fabrication. 

158.  Steel  and  wrought  iron  shall  be  standard,  well  finished, 
structural  shapes,  or  bar  steel  or  bar  iron.  No  distinction  will 
be  made  betv/een  steel  and  wrought  iron. 

159*  Cast  iron  shall  se  soft,  tough,  gray  iron. 

|60.  vjlre  not  otherwise  specified  shall  be  cold  drawn  steel. 

l6l.  MILL  AMD  SHOP  INSPECTION  WILL  be  made  by  Government 
Representatives,  unless  such  inspection  is  waived  by  the  Super- 
vising Architect.  After  the  award  of  the  contract  the  contrac- 
tor shall  inform  the  Supervising  Architect  as  to  where  the  material 
is  to  be  rolled,  and  where  it  is  to  be  fabricated,  and  the  esti- 
mated TONNAGE. 

|62.   In  case  mill  inspection  is  waived  by  the  Supervising 
Architect  the  contractor  shall  furnish  certified  copies  of  the 
mill  analysis  showing  that  the  material  to  be  used  is  in  con- 
formity to  the  contract  requirements. 

I63.  COVERS  AND  FRAMES.— Metal  of  covers  and  frames  shall 
be  at  least  3/8  inch  thick.  solid  covers  shall  have  flush  drop 
handles.  Stock  covers  and  frames  of  similar  design  may  be  used 
provided  cuts  or  drawings  of  same  are  first  submitted  to  and 
approved  by  the  supervising  architect. 

lo4.  Man  HOLE  shall  have  SOLID  CAST  iron  covers  and  frames 
as  shown  on  drawing  No.  1-407.  Drain  pipe  so  noted  shall  be 
extra  heavy  cast  iron  soil  pipe.  brass  pipe  shall  be  red  brass 

PIPE. 

I65.  '.'JORKMANSH I  P.  — Shearing  and  punching  shall  be  without 
ragged  or  torn  edges.  the  diameter  of  the  punch  shall  not  ex- 
ceed that  of  the  rivet,  or  the  diameter  of  the  die  exceed  that 
of  the  punch,  by  more  than  |/|6  inch.  the  thickness  of  material 
in  punched  work  shall  not  exceed  the  nominal  diameter  of  the 
rivet  plus  l/b  inch.  holes  shall  be  accurately  spaced  so  that 
when  parts  are  assembled  hot  rivets  will  enter  without  distortion. 
Holes  shall  be  enlarged  only  by  reaming.  Drift  pins  shall  not 
enlarge  or  distort  the  holes. 
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|66.  Rivets  shall  have  well  finishes  concentric  heads  in 
full  contact  with  th-  metal.  all  rivets  shall  be  tight,  shop 
rivets  shall  be  machine  driven.  riveted  parts  shall  be  closely 
drawn  together  before  riveting.  shop  connections  gewemlty  »h.au-, 
be  riveted. 

167.  eye  bars  3hall  be  true  to  length  within  f/32  inch  and 
bars  packed  on  the  same  pin  shall  be  drilled  at  the  same  setting. 
Pins  shall  be  standard  turned  pins. 

|68.  All  members  shall  be  free  from  twists,  kinks,  buckles 
or  open  joints.  Paris  assembled  with  rivets  or  bolts  shall  be 
in  close  contact,  excfpt  where  separators  are  required.  All 
members  shall  be  so  accurately  made  that  when  assembled  the  parts 
shall  come  together  without  distortion  and  without  shimming. 

I69.  '/.'RAPPED  WORK.-- Tie  rods  so  noted  shall  be  pointed  with 

COAL  TAR  PITCH  AND  THEN  WRAPPED  UNIFORMLY  WITH  COAL  "AR  SATURATED 
COTTON  FABRIC.   COAL  TAR  SHALL  CONFORM  WITH  FEDERAL  SPECIFICATION 
NO.  R-P-36I  AND  COTTON  FAl.'RIC  SHALL  BE  PLAIN  COTTON,  WEIGHING  AT 
LEAST  4  OUNCES  PER  SQUARE  YARD  WITHOUT  SIZING  AND  WOVEN  APPROXI- 
MATELY 22  THREADS  PER  INCH  IN  BOTH  DIRECTIONS. 

I7C     ERECTION. — All  structural   and  miscellaneous  metal  work 
shall  3e   accurately   set  and  properly  secured    in  place.     unless 
otherwise  specified  field  connections  of  structural  metal  work 
shall  be  r  i  veted.  *• 

171  •     Bolted  connections  shall  be  made  with  close  fittpig 
bolts  of   the  exact  required  lengths.     bolted  parts  shall  be 

CLOSELY  DRAWN  TOGET1  "R  AND  nuts  DRAWN  UP  TIGHT  AND  SOuT  ENDS 
UPSET. 


9E 


172.  Bolts  for  structural  work  exposed  to  the  weather  shall 
dipped  in  red  lead  paint  just  before  they  are  put  in  place. 


173*  Anchor  bolts  and  anchors  shall  be  properly  located  and 
built  into  the  connecting  work  in  advance. 

174.  i'lll  structural  metal  work  shall  have  suitable  temporary 
braces  and  stays  to  hold  it  in  position  until  permanently  secure. 

175*  PAINTING. — All  structural  and  miscellaneous  metal  shall 
be  cleaned  free  from  scale,  rust  and  all  foreign  matter  and, 
after  inspection,  shall  be  given  a  shop  coat  of  paint.  surfaces 
in  contact  or  inaccessible  after  assembling  (except  for  pressed 
or  open-web  steel  joists)  shall  be  painted  before  assembling. 
Machine  finished  surfaces  shall  be  protected  from  corrosion. 

176.  After  erection  the  field  connections  and  all  abraded 
places  shall  3e  painted,  and  the  entire  work  (other  than  wrapped 
work  be  given  an  additional  coat  of  paint. 

177*     Painting  materials   shall  conform  to  Federal  Specifica- 
tions,    UNLESS    OTHERWISE    SPECIFIED.      THE    PAINT    FOR    WORK    OTHER    THAN 
PRESSED    OR    OPEN-WEB    STEEL    JOISTS    SHALL    BE    MIXED    AS    FOLLOWS: 
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Red  lead,  dry 
Raw  linseed  oil, 
Turpentine, 


First  Coat  Second  Com  ._|.,., .  • 

25  lbs,  Red  lead/  !*y        Mu»\ 

I   GALLON  Raw   linseed  qil,        J   GM 

1/2  pint  Turpentine,    !    /     Ira/' 

Lamp  black  im  oil,    4 

i78»    no  paint  8hall  be  used  after  the  pigment  jlf,*  caked  pr 
hardened.    the  paint  shall  be  kept  (hell  stirred  w}tl£,.  it   ib  being 
applied.     Paint  shall  3e  thoroughly  brushed  on  and  well  worked 
into  joints  and  open  spaces.     all  surfaces  shall  be  clean  and  dry 
when  painted. 


ST0f£    JORK 

179*  GENERAL. --The  word  "stone"  as  used  herein  small  apply 
to  all  exterior  gran'te  as  may  be  noted  on  the  drawings  or  named 
in  the  specification. 

|80.  Stone  shall  be  so  delivered,  piled  and  handled  at  all 
times  as  to  protect  it  from  damage.  the  patching  or  hiding  of 
defects  shall  not  be  perm. "ted.  /.ny  stone  chipped  on  the  face 
shall  3e  redressed  or  cleaned  tc  remove  all  traces  of  such  de- 
fects before  it  is  set  in  place,  or  new  stone  shall  be  furnished, 
no  stone  shall  be  redressed  to  less  than  the  minimum  thickness 
allowed  under  the  contract. 

|8|.  KINDS  OF  GR,",NITE. —Granite  shall  be  either  pink  or  gray 
New  England  granite. 

182.  iUY.LITY. — Stone  shall  3E  sound  and  durable,  free  from 
quarry  sap,  seams  and  mineral  stains  and  shall  oe  of  a  quality, 
color,  and  texture  within  the  range  of  variations  specified  and 
represented  by  the  approved  samples.  Natural  variations  in  color 
and  markings  characteristic  of  the  material  that  do  not,  in  the 
opinion  of  the  Supervising  Architect,  impair  its  strength  or 
durability  nor  mar  its  appearance  will  be  admitted. 

183.  CUTTING. — Finished  surfaces  shall  be  true,  and  faces  of 
stone  in  the  same  plane  shall  be  flush  at  the  joints.  3eds  and 
joints  shall  be  at  right  angles  to  the  face  of  the  stone. 

|84.  Beds  and  joints  shall  be  cut  full  and  square  for  a  dis- 
tance OF  TWO  INCHES  BACK  FROM  THE  FACE,  FROM  WHICH  POINT  7  IEY 

may  fall  off  not  to  exceed  i  inch  in  12  inches  and  shall  ic   reason- 
ably free  from  large  cuppings  or  depressions.  joints  shall  oe 
1/2  inch  wide. 

|35.  Holes  and  sinkages  shall  se  cut  for  all  anchors,  cramps, 
dowels,  etc.,  required.  lew  i s  holes  shall  be  cut  in  all  stones 
weighing  more  than  100  lbs.,  except  that  lewis  holes  shall  not 
be  cut  in  exposed  top  surfaces,  nor  nearer  than  2  inches  to  an 
exposed  face. 

|86.  Copings  of  parapets  shall  have  cramps  in  vertical  joints. 
Copings  shall  be  in  sections  at  least  5  FEET  L0NG  unless  other- 
wise SHOWN. 
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I87.     FINISH. —All  granite  except  copings  shall  be  pitch  face. 
Copings  shall  be  four-cut  or  equivalent  sawed  work.     Sa«ed  work 
shall  be  cleaned  with  sand  blast   at  the  mill. 

|88.     ANCHORS,  DO'ELS,  ETC.— Dowels  shall  be  6  inches  long, 

^  AND    CUT    FROM     l/2     INCH    RED    BRA3S    PIPE    OF     IRON    PIPE    SIZES.       /NCHORS, 

OOLTS,    CRAMPS,    ETC.,    SHALL    BE    STEEL    OR    WROUGHT    IRON    AND    2  I  fiC    COATED 
AFTER    FABRICATION.       CRAMPS    SHALL    BE     1/2    X    3A    INCH    X     10    INCHES 
LONG    AFTER    BENDING    »/  :  TH    ENDS    TURNED    I     INCH     INTO    THE    STONE.       ANCHORS 
SHALL    BE    AS   DETAILED   ON    THE    DRAWINGS. 

189.  MORTAR. — Sftt'ng  and  pointing  mortar  for  granite  shall 

BE  I  PART  CEMENT  AND  2  PARTS  SAND.   SAND  AND  CEMENT  TO  BE  AS 
SPECIFIED  UNDER  "CEMENT  AGGREGATES  AND  MIXTURES." 

190.  SETTING. —All  stone   shal l  be  cleaned,  then  sponged  or 

DRENCHED    "II  TH    CLEAN    WATER    JUST    BEFORE    SETTING.       Eac:1     CTONE    SHALL 

!  BE    SET    LEVEL    AND    TRU£     TO    LINE     IN    A    FULL    BED    OR    PLASf    C    MO-TAR 

AND    TAPPED    HOME     TO     A    FULL,    EVEN    BEARING.       VERTICAL    <;?INTS    3HALL 

BE    FILLED    WITH    MORTAR.       J.  'NTS    SHALL    BE    UNIFORM    AND    RAKED    OUT 

l/2     INCH    DEEP    ON     THE     r"ACE     ."OR    POINTING.       FACES    OF     STONE     SHALL    9E 

KEPT    FREE    OF    MORTAR. 
I 

191'       All    ANCHORS,    CRAMPS,    dowels,    ETC.,    SHALL    BE     ACCURATELY 
SCT    AND    ADJUSTED,     AND    THE     HOLES    AND    SlNKAGES    FILLED    WITH    MORTAR. 

!  192.       POINTING.T-j'iLL    FACE    JOINTS    SHALL    flE    CLEANED    OUT     \/2 

INCH     IN    DEPTH,    WET     THOROUGHLY    AND    POINTED    FULL    AND    FLUSH    WtTH 
POINTING    MORTAR. 

193*  CLEANING. — After  the  completion  of  the  sett'ng,  coping 

STONES    SHALL    BE    CLEANED   WITH    STIFF    FIBER    BRUSHES,    U3iNG    SOAP 
POWDER    BOILED     IN    WATER,     AND    THE     STONE    RINSED    WITH    CLEAN    WATER. 


j  as.  a.  vjetmore, 
Acting  Supervising  Architect. 
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ADDENDUM  NO.  I  TO  THE  SPECIFICATION  DATED  NOVEMBER  7,  '¥?&" 
FOR  SE/i  WALL,  ETC.,  FOR  THE  'UNITED'  STATES  nuMGRATtON  STATICf 
AT  ELMS-xfSW,  **»  VOW.    rf     ,  &.  .,.  *..  • 
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TREASURY  DEPARTMENT,  "Phocure- 
uent  Division,  Public  Works  Branch, 
Washington,  D.  C.»  November   r4','  1933- 


Bidders  are   informed  that  the  above  named  specification  is 
hereby  modified  as  follo»st     , 

SPECIFICATIONS 

Par.  No.  75"  Second  word  should  be  "back"  instead  of  "both". 

Par.  No.  63-  Omit. 

Par.  No.  90"  Second  line,   omit  the  word    1-inch  and  substi- 
tute   FOR    SAME    3/4    INCH. 

Par.  Nos.    109  and  I  10-  Omit   and  substitute  for  same  the 
following: 

Reinforcement  for  concrete  encased  steel  work    including    12 
inch  channels  shown  on  drawing  No.   1-405  shall  be  steel  fabric 
not   lighter  than    |6  gauge.     Expanded  metal  shall  be  3  x  7  inch 
or  3  x  8  inch  mesh  and  weigh  at  least    1.8  lbs.   per  square  yard. 
Wire  fabric   shall  be  zinc  coated  and  shall  be  either  2  inch 
hexagonal  mesh  weighitg    |-|/2  pounds,  or  2   inch  square  mesh 
weighing    1.17  pounds,   or  4  x  4   inch  mesh  weighing  at  least 
1-1/4  lbs.     all  weights  are  per  square  yard. 

Par.  No.    123-  Add  the   following  after  the  first  sentence: 
"Concrete  shall  be  Class  A". 

Par.  No.    127-8-  Revise  the   third  sentence  to  read  as  follows: 
Piles  shall  be  driven    in  the  position  shown  on  the  drawings 
and  shall  not   vary  more   than   l/8   inch  per  foot  from  the   direction 
indicated,   and  the    etc. 


Par.   No.    176-  Omit. 


DRAWINGS 


Drawing  No.    1-402  —  Section  No.    I  of  sea  wall  shall  be  con- 
structed   PARALLEL    TO    THE    BULKHEAD    NOW    IN    PLACE    AT    THAT    LOCATION. 

Drawing  No.    1-405  —  All   I -3/4   inch  and  2  inch  diameter  bars 

SHALL    BE    PAINTED    AND   '.'/RAPPED    AS    DETAILED    ON   DRAWING    NO .     I  -402 
INSTEAD    OF    BEING    GALVANIZED. 
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'  *  '  |«  SfCTIOf  $**t  "LE  •«*«***  tf  IMOH  KUMt  ARE  TO  BC  14  I  MO*  ■- 
SQUARE  J  AUO  HOAjaONTAl.  BAA*  I*  ML*  CAP  AUK  TO  BE  I  INCH  OtAlBEtCfl 
W>UN98r 

Drawing  No*  1*406-  The  "Anchorage  Detail*  for  corner  "Z1"  the 

•TEEL   SHEET   PILING    18    TO   BE   PROVIDED  WITH    A   BALL  AT   THE    TOP, 
COMPWWjflf    T*0    ^IJC-IN.CH    CHANNEL B^^AB    8HOWN   OH  DRAWING    NO.     1-407 

*r  ■AAw&W 


iwm 


Drawing  No.  \-406~  "DetaiL  or  Plow  WaY^V'tIIe  horizontal  3 

INCHES   X    (2    INCHES   SHOULD   BE  GAINED  2    INCHES    INTO   THE    SUPPORT- 
ING  PI.LE8* 

All  sEonoNt,  or   sea  wall  shall  be  reinforced  with  I  inch 
diameter  round  bar8  as  shown  by  •typical  section  through,  new 
wall  and  Pile  Anchor"  on  drawing  Mo.  1-403. 

in  paragraph  no.  96  of  the"  $p£c  if  10  ati  ons ,  tenth  section,  re- 
vise the  third,  fourth  and  fifth  line8  to  read  as  follows t 

"Shall  not  exceed  5~l/2  gallons  per  sack  of  cement  to  give  a  max- 
imum   SLUMP    OF    4    INCHES   WHEN   TESTED   AS   SPEC  I F IED   HERE  I N    UNDER 
SLUMP    TEST* 


;S 


en 


Bidders  must  acknowledge  on  the  form  of  bid  the  receipt  of 
this   addendum. 

Jas.  A.  Wetmore, 
/iCTING   Superv  ising  Archi  tect. 
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APPENDIX  E. 

Graphic  Summary  of  URS/Madigan-  Praeger 
Condition  Survey,  1976 


From  Seawall  Rehabilitation  and  Walk  Repair  -Ellis  Island, 
URS/Madigan-  Praeger,  Inc.,  August  1976 
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APPENDIX  F. 

Analysis  of  Seawall  Concrete,  1976 


From  Seawall  Rehabilitation  and  Walk  Repair  -Ellis  Island, 
URS/Madigan-  Praeger,  Inc.,  August  1976,  Appendix 
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URS/Madigan-Praeger  ~- 

150  East  42  Street 

New  York,  NY  10017 

Attention:      Mr.  Sidney  Johnson 

RE:      Examination  of  concrete  fragments  from  the  Ellis  Island  sea  wall 

Gentlemen: 

This  letter  reports  our  findings  concerning  several  fragments  of  deteriorated 
concrete  and  a  short  piece  of  concrete  core.    The  samples  were  delivered  to 
our  offices  on  August  16,  1976,  after  a  phone  conversation  with  Mr.  Johnson 
giving  DGC  authorization  to  examine  and  report  on  the  samples. 

The  purpose  of  the  examination  was  to  describe  in  detail  the  nature  of  the 
concrete  fragments  delivered,  relate  the  physical  and  chemical  condition  of 
the  fragments  to  possible  causes  of  deterioration,  and  relate  the  possible 
causes  of  deterioration  to  the  physical  environment  from  which  the  concrete 
was  taken . 

A  total  of  approximately  three  pounds  of  fragments  was  delivered,  consisting 
of  various-sized  fragments  and  one  piece  of  core  about  three  inches  long. 
Only  a  crude  indication  of  depth  within  the  structure  was  given,  and  orien- 
tation and  exact  position  of  the  fragments  are  unknown.    The  setting  from 
which  the  concrete  was  taken  was  described  in  several  phone  conversations 
by  Mr.  Johnson.    The  site  was  not  visited  nor  were  photos  or  sketches 
supplied  to  give  more  exact  relationships  .    Three  samples  of  material,  repre- 
senting chemical  reaction  products,  have  been  sent  for  X -Ray  analysis,  but 
at  this  writing,  the  results  have  not  been  received.    The  purpose  of  these 
analyses  is  to  verify  the  petrographic  examination. 

Description  of  the  Sample 

Aggregate 

The  coarse  aggregate  consists  of  approximately  95  percent  rounded  quartz  and 
quartzite,  ranging  in  color  from  clear  through  white,  gray,  and  pink  to  tan. 
Also  pebbles  of  micaceous  gneiss  and  traprock  (basalt)  are  found.    This 
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aggregate  is  typical  of  the  type  of  gravel  once  extensively  mined  from  Long 
Island.    The  fine  aggregate  consists  of  clear  to  white  to  gray  quartz  with 
minor  amounts  of  feldspar,  mica,  magnetite,  garnet,  amethyst  and  some  rock 
fragments.    In  general  the  sample  represents  a  very  high  quality  aggregate  of 
which  the  only  problem  could  be  a  potentially  deleterious  alkali  reaction  from 
a  high  alkali  cement,  particularly  if  some  of  the  quartz  was  strained  or  had 
an  opaline  component. 

Concrete 

The  samples  consist  of  irregularly  shaped,   "slabby"  pieces  of  concrete  that 
is  quite  fragile  and  easily  broken.    The  pieces  have  a  white,  coated  appear- 
ance.   In  approximately  85  percent  of  the  cases,  the  aggregate-concrete 
bond  breaks  or  has  broken  around  the  aggregate,  indicating  a  weakening  of 
this  bond.    The  original  portland  cement  has  almost  completely  disintegrated. 
The  probable  minera logic  composition  of  the  present  cementing  material  is 
hydrous  alkali  siliceous  glass  which  appears  opaline  in  part,  with  minor 
gypsum  and  calcite.    The  alkalic  glass  and  gypsum  have  not  been  verified 
through  x-ray  analysis  or  chemical  tests,  but  calcite  is  indicated  by  effer- 
vescence in  dilute  hydrochloric  acid  . 

The  calcite  and  possibly  gypsum  line  most  aggregate  pockets  in  the  concrete. 
The  alkali  glass  cuts  across  quartz  pebbles,  surrounds  some  quartz  pebbles 
and  fills  some  pockets  .    The  glass  tends  to  be  translucent  and  glassy  at  the 
outer  lining  of  the  pocket  and  opaque  and  white  with  an  earthy  luster  in  the 
center.    Reaction  rims  both  within  and  surrounding  the  aggregate  particles 
are  very  common,  affecting  75  percent  or  more  of  the  coarse  aggregate.    The 
exact  nature  of  these  rims  has  not  been  determined. 

The  concrete  is  essentially  devoid  of  entrained  air.    There  are  also  very  few 
open  bubbles  which  would  be  expected  in  this  concrete  as  entrapped  air. 
However,  there  are  numerous  almost  perfectly  round  masses  of  glassy  to 
earthy  alkali  silica  (?)  that  are  probably  fillings  in  former  (entrained  air) 
voids. 

Probable  Causes  of  Concrete  Disintegration 

The  breakdown  of  the  concrete  can  be  described  as  primarily  due  to  chemical 
actions  assisted  by  physical  processes  .    The  deterioration  of  the  portland 
cement  paste  appears  to  be  due  to  chemical  action  with  sea  water  which  is 
high  in  alkali  and  rich  in  sulfate.    The  abundance  of  the  white  coating  of 
calcite  is  the  result  of  carbonization,  and  the  reaction  product,  calcite,  has 
concentrated  at  the  aggregate-concrete  boundary.    The  presence  of  what  is 
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most  likely  gypsum,  as  botryoidal  masses  and  small  crystals,  indicates  a 
reaction  with  the  sulfate  in  sea  water.    The  common  appearance  of  probable 
alkali  silica  material  around  aggregate  particles  as  part  of  the  cementing 
matrix,  filling  in  entrained  air  voids,  and  probably  replacing  former  aggregate 
particles,  indicates  moderate    to  extensive  alkali  reactivity  between  the  sea 
water,  the  aggregate,  and  the  concrete  matrix.    Evidence  of  these  reactions 
has  been  observed  in  every  fragment  of  concrete  as  well  as  in  the  piece  of 
concrete  core . 

Each  of  the  above  reactions  leads  to  an  expansion  in  volume  and  thus,  incip- 
ient or  open  fractures  may  be  expected.    It  is  possible  that  water  in  these 
fractures  could  be  subject  to  one  or  more  cycles  of  freezing  and  thawing  each 
year,  however,  this  is  not  considered  to  be  a  serious  factor.    With  the 
exception  of  the  outermost  portion  of  the  concrete  structure,  the  concrete  is 
most  probably  completely  saturated  throughout  the  year  and  thus,  cyclic 
wetting  and  drying  is  not  considered  to  be  a  factor. 

Possible  Relationship  to  the  Physical  Environment 

The  portion  of  the  sea  wall  undergoing  the  most  severe  deterioration  has  been 
described  as  being  from  the  high  water  mark  to  several  feet  below  the  low 
water  mark,  approximately  the  limits  of  the  wave  zone.    The  deteriorated  zone 
is  also  reported  to  be  adjacent  to  vertical  expansion  joints  in  the  sea  wall. 
The  concrete  samples  examined  are  further  reported  to  be  from  behind  a  granite 
block  facing,  some  of  which  is  missing  and  from  which  all  the  pointing  has 
been  lost. 

The  pervasiveness  of  the  chemical  reaction  products,  and  their  apparent 
occurrence  in  several  concrete  units  separated  by  expansion  joints  suggests 
that  the  chemical  reactions  have  taken  place,  to  a  greater  or  lesser  extent, 
throughout  the  concrete  structure.    However,  the  area  of  severe  deterioration 
within  the  wave  zone  and  along  expansion  joints  where  the  flowing  water  has 
the  greatest  access  to  the  structure  indicates  that  flowing  water  is  a  major 
factor  in  the  deterioration  of  the  concrete.    The  flowing  water  has  probably 
had  two  effects  on  the  concrete:    it  removes  the  products  resulting  from  the 
chemical  activity,  and  it  removes  by  physical  action  the  less  well-cemented 
fragments,  consequently  exposing  more  concrete  to  the  deterioration  process. 

Based  on  the  examination  of  the  sample  of  concrete  supplied  to  us  and  the 
description  of  the  environment,  the  condition  of  this  concrete  could  possibly 
have  been  ameliorated  in  several  ways.    Air-entrained  concrete  could  have 
better  absorbed  the  expansive  forces  of  the  chemical  reactions.    Low-alkali 
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cement  and  less  siliceous  aggregate  would  have  decreased  the  extent  of 
the  apparent  alkali  reactions  .    More  complete  and  permanent  facing,  blocking 
the  action  of  flowing  water  on  the  concrete,  would  have  decreased  the  erosive 
force  of  the  sea  water. 


When  the  results  of  the  x-ray  analyses  are  available,  we  will  send  a  brief 
addendum  to  this  report  unless  the  results  require  a  complete  re-evaluation 
of  our  findings  .    In  that  case,  we  will  contact  you  immediately  to  consider 
possible  courses  of  action. 

If  you  have  any  questions  about  this  work,  please  contact  us  .    We  enjoyed 
working  with  you  and  look  forward  to  assisting  you  in  the  future. 


Sincerely  yours  , 


Jr 


George  M .  Banino 
Vice  President 


jh 
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